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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal. the Vertex line meets 
the ever-growing demands of 
private sector, public safety. and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable. compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
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Visit us at WCE Booth #1201. 


OP!! 


Trying to decide 
what to do with 
those frequencies ~“"=™ 

you bought? 7 


Current systems not 


winning you any new fathom? 


The answer is LTR-Net™ from E.F. Johnson, 

the people who invented LTR® trunked radio. 
LTR-Net provides the seamless wide-area comm- 
unications your customers are asking for, with 
infrastructure and subscriber radios that are truly 
affordable. LTR-Net also provides a wealth of 
features: roaming with auto-registration, electronic 
serial numbers, subscriber and group IDs, over-the- 
air system management, and system redundancy. 


VEST ACASH 


Most importantly, LTR-Net gives you the flexi- 
bility and LTR migration path you need to build the 
system that makes the most sense for your 
operation. Commercial users will benefit from the 
economy, features, and efficiency of networked 
dispatch radio. Cover your market with LTR-Net 
and win their business. 


LTR-Vet 


@EFjohnson 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 © www.efjohnson.com 


To find out more details, give us a call: 
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and LTR-Net is a trademark of E.F Jonnson Company 


1-800-621-2945 


Visit us at IWCE, Booth #501. 
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EDITORIAL 


Scanning ... 


Speaking to an audience at CTIA 
Wireless 2000 in New Orleans on Feb. 
28, FCC Chairman William Kennard 
opined that the wireless industry's slogan 
ought to be “Wireless Is Not Less, It’s 
More.” Nah. Keep the day (and night) 
job. Mr. Chairman. 

The head of the telecom agency was 
making his point that wireless is about to 
move from being a substitute for wired 
service to becoming areplacement for it, 
ora first choice. 

Kennard observed, as we have done on 
this page and as others have, that the 
wireless industry is tagged by aname 
that defines it by what it is not. 

“It needs anew name,” he said, prob- 
ably jesting. 

Maybe it will get one. If it does, won't 
that toast the jelly of whoever casts the 
top bid in an auction to buy the 
“wireless.com” domain name? 

According to domain name auctioneer 
Sitejockey.com, the “wireless.com” auc- 
tion is over, negotiations are pending and 
“offers are still being accepted” —what- 
ever that means. Maybe it means the top 
bidder is having trouble coming up with 
the cash, If that’s so, the FCC chairman 
might be able to advise what to do, 

“Wireless.com" is expected to sell for 
millions. “Business.com,” for example, 
sold for $7.5 million last year to Santa 
Monica, CA-based eCompanies, 

Small world: In a separate transac- 
tion, Mare Ostrofsky (who. sold 
“business.com™” —the name only, you 
understand— to eCompanies) sold two 
trade magazines and a trade show from 
his company, MultiMedia Publishing, to 
Intertec Publishing, which owns Mobile 
Radio Technology. 


ComSpace in the house 

Standing proud among CTIA exhibi- 
tors was two-way radio—uh, private 
wireless—system equipment manufac- 
turer ComSpace. Why? 

Word is that eventually, and eventu- 
ally. may be a long time, but eventually 
ComSpace might like to see a handset 
manufacturer take an interest in making 
a dual-mode unit to combine 800MHz 
dispatch capability with wireless tele- 
phone, messuging and Internet access, 
ala Nextel. Together with ComSpace’s 
capacity-boosting DC/MA technology, a 
combo handset could give SMR opera- 
tors a product for competing with 


Nextel. The product would use the 
operator's own SMR channels for dis- 
patch and “old” 800MHz cellular chan- 
nels, or maybe “new” 700MHz third- 
generation (3G) cellular or PCS chan- 
nels that might be developed following 
the 700MHz auction. 

In this way, ComSpace could help 
SMRs to wedge themselves into the 
same business—uh, space—that Nextel 
now has to itself with combined cellular 


and dispatch. 

ComSpace was there to get the word 
out about private wireless and its poten- 
tial to offer a market for wireless hand- 
set technology. 


Help from wideband I-access 

Public safety agencies looking for 
ways to fund backbone telecommunica- 
tions networks to link police, fire and 
ambulance stations may find friends 
among wideband wireless [Internet ac- 
cess service providers. 

Dave Dunford, our public safety con- 
sultant and columnist, tells us that the 
Lenexa, KS, police department let a sup- 
plier put a five-sector broadband antenna 
on its headquarters tower. 

The system delivers Internet access to 
homes ata T1-plus rate. The equipment 
is cheap because of economies of scale, 
and service is cheap because it doesn’t 
cost much to deploy in the industrial, sci- 
entific and medical (ISM) band. 

The police department is providing 
space on the tower in exchange for the 
cash value of services to link fixed re- 
mote sites, not only fire stations, but 
also fixed command posts. Mobile data, 
video and intelligence information can 
be exchanged between computers quite 
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readily. The cash value of the services 
provided to the department may amount 
to $200 to $400 per month per site. 


Outsourcing wireless E9-1-1 

At least one wireless E9-1-1 posi- 
tion-location system vendor at the 
CTIA show has hopped aboard 
the trend toward wireless carriers 
outsourcing almost everything except 
sales and customer service. For ex- 
ample, many carriers have sold their 
towers, and some appear ready to sell 
their entire technical infrastructure. 

The Grayson Electronics division of 
Allen Telecom demonstrated its time dif- 
ference of arrival (TDOA) technology as 
adapted for analog. TDMA and CDMA 
service, with GSM set to follow in April. 


_ What's different is that Grayson is pre- 


pared to design, install, operate, main- 
tain and own the position-location sys- 
tem, acting as a service bureau for the 
carrier. It would handle all the transac- 
tions with the public safety answering 


© point (PSAP). All Grayson needs isa 
> connection to the base station antennas 


and a smidgeon of rack space. 


What a (funny) business 

Can‘tresist telling you what brought a 
gasp from the audience listening to the 
CTIA keynote session with Keiji 
Tachikawa, president of NTT Mobile 
Communications Network. 

Tachikawa was explaining features of- 
fered by his network’s proprietary 
Internet-like service when he said that, of 
its |.2 million data customers, | million 
pay S| per month to receive a new car- 
toon on their screens every day. He didn’t 
say what he pays the cartoonist or what it 
costs for a few packets to transmit the 
cartoon to | million receivers, but how 
much could it be? Five thousand dollars? 
Twenty thousand dollars? That's $1 mil- 
lion per month of almost pure profit. 

Chris Gent, chief executive of 
Vodafone AirTouch, followed 
Tachikawa for another segment of the 
session. In greeting the audience. he said 
he was pleased to be there and would 
spend the time necessary to cover his 
subject, but that afterwards he had an ap- 
pointment with a cartoonist. 

don_bishop@intertec.com 
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Make great strides in cutting your costs with the 
CATS 76000E. Just install one in each cell site, and 
you'll be able to remotely monitor everything from one 
central location. 

From this Network Operating Center, you can mea- 
sure transmitted power and antenna VSWR eliminating 


the expense of periodic site visits for routine VSWR 


d signals in any sect 
measurements and power adjustments. You can check 2uns il asureme signals in an) 


CDMA power per carrier to answer real-time perfor- 

mance questions, Detect interference with our in-line 

spectrum analyzer—even answer lost call questions. 
And that's just the beginning. You can remotely 


diagnose a cell site and arrive at a comprehensive picture 


of its problems. With this crucial data, you en LEEDS. 
APOE ETC: 


can determine if an on-site visit is neces- 
sary. If it is, a technician can be sent fully 
prepared to solve the problem. 

Install the CATS 76000E. It’s an 


indispensabl for vital cell si . 
indispensable source for vital cell site The CATS 76000E 
information, Call Narda today for an eye-opening 


demonstration at 631-231-1700. n re | rd cl 
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won 
an communications company analy 
www.nardamicrowave.com © 2000 L-3 Communcations, Inc 


Visit us at IWCE, Booth #1266. Circle (7) on Fast Fact Card 


NEXT MIONTH—MAY 2000 


FEATURES: 800MHz conventional systems; implementation 
of a new 9-1-1 dispatch center; Wireless@ Work. 


FP’ LUIS: Robert H. Schwaninger Jr.'s “In the Public Interest”; 

Harold Kinley’s “Technically Speaking"; David Dunford’s “Public Safety: 10-2”: 
editorial commentary from Don Bishop and David Keckler; Product focus—what's 
new in base station antennas. 


AND IN THE MONTHS 


_ Visit us 
/ on the web at 
www.mrtmag.com 


EDITORIAL 

Don Bishop, Editorial Director 

Ramona Isbell, Executive Editor 

David Keckler, Features Editor 

Nikki Chandler, Senior Associate Editor 
Harold Kinley, C.E.T., Contributing Editor 
Donald E. Koehler, Contributing Editor 


EDITORIAL ADVISORY BOARD 

John Abbey, The Abbey Group 

Stephan Beckert, The Strategis Group 

Rich Biby, Biby Engineering 

Alan Burton, founder, Dispatch Monthly magazine 

Gene A. Buzzi, Omnicom Telecommunications 
Engineering 

Jack Daniel, The Jack Daniel Company 

Gary David Gray, P-E., Orange County 
Communications 

Frederick G. Griffin, PE., Frederick G. Griffin PC. 

Jim Hendershot, Radio Design Group 

Samuel J. Klein, Cellular Design 

§.R. McConoughey, P.E., Mobile Communications 
Consulting 

Art McDole, Salinas; CA 

Tony Sabino, Regional Communications 

Robert C. Shapiro, PE., Strategic 
Telecommunications 

Leon Spencer, Exxon Computing Services 
Services 

Gregory M. Stone, Ph.D,, Quantum Radionics 

Raymond C. Trott, P.E., Trott Communications 
Group 

William A. Wickline, P.E,, Mentor, OH 


ADVERTISING SALES OFFICES 


OVERLAND PARK, KANSAS 
Joyce Bollegar, 913-967-1840, 
East Region (including Eastern Canada) 
Fax: 913-967-7249 
Email: joyce_bollegar @intertec.com 
Dawn Rhoden, Classifieds, 
913-967-1861, Fax: 913-967-1735 
Email: dawn_rhoden@intertec.com 
Lori Christie, List Rental Services Representative, 
913-967-1875, Fax: 913-967-1897 
Email: lori_christie@intertec.com 
9800 Metcalf Avenue 
Overland Park, KS 66212-2215 


SINTERTEC 


PUBLISHING 


A PRIMEOCIA COMPANY 


8 MOBILE RADIO TECHNOLOGY 


TO COME: 
Filters; power supplies; interconnection, APCO pre-show; 
portable radios; installing equipment mounts; mobile radios. 


PUBLIC SAFETY CONSULTANT 
David O. Dunford, Lenexa, KS, Police Department 


REGULATORY CONSULTANT 
Robert H. Schwaninger Jr., Schwaninger & 
Associates, Washington, DC 


DESIGN 
Scott Dolash, Art Director 


BUSINESS 

Larry Lannon, Vice President, Communications 
Division 

Mercy Contreras, Group Publisher 

Patricia Kowalezewski, Director of Marketing 

Catherine Larkin, Senior Promotions Coordinator 

Karen Clark, Marketing Services Supervisor 

Melissa Langstaff, Ad Production Coordinator 

Nancy Hupp, Director, Corporate Ad Services 

Kristi Woods, Classified Advertising Coordinator 

Tom Cook, Director of Editorial Development 

Doug Coonrod, Corporate Creative Director 

Stephanie Hanaway, Division Director of Marketing 

Sheri Gronli, Corporate Circulation Director 

Julie Neely, Senior Circulation Manager 

Customer Service, 800-441-0294 or 913-341-0294 


Cameron Bishop, President & CEO 
Ron Wall, Chief Operating Officer 
PRIMEDIA Information Group 
Curtis Thompson, President 
PRIMEDIA Inc. 

Tom Rogers, Chairman & CEO 


Charles McCurdy, President 
Beverly C. Chell, Vice Chairman 


SANTA ROSA, CALIFORNIA 

Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 
Phone: 707-541-3763, Fax: 707-541-3721 
Email: dennis_hegg@intertec.com 
3428 Mendocino Ave. 
Santa Rosa, CA 95403 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher 
Phone: 720-489-3199 
Fax: 720-489-3253 
Email: mercy_contreras@intertec.com 
5680 Greenwood Plaza Blyd., Suite 100 
Englewood, CO 80111 


LONDON 

Stephen Bell, International 
Phone: +44 208 286 8889 
Fax: +44 208 286 8898 
Email: stephenbell@email.msn.com 
P.O. Box 98 
Worcestor Park, Surrey, KT4 8WB 
United Kingdom 


© 2000 by Intertec Publishing Corporation, 
A PRIMEDIA Company. All rights reserved. 


April 2000 


Consolidating public safety 


communications 
\ ee 
in the Ozarks 


CORRESPONDENCE: Editorial correspondence 
should be addressed to P.O. Box 12960, Overland 
Park, KS 66282-2960. tel. 913-341-1300; fax: 913- 
967-7250; mrt@intertec.com; www.mrtmag.com, 


MOBILE RADIO TECHNOLOGY provides tech- 
nical information to dealers; to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR, paging, cellular and PCS system operators; 
mobile radio equipment manufacturers: manufactur- 
ers’ representatives, distributors: engineering and con- 
sulting firms; national, state and local government and 
public safety agencies; transportation companies; pe- 
troleum and energy products companies; public 
utilties; and others allied to the field. 


PHOTOCOPY RIGHTS: Authorization to photo- 
copy items for internal or personal use, or the internal 
or personal use of specific clients, is granted by 
Intertec Publishing, provided that the base fee of US 
$2.25 per copy, plus US $00.00 per page is paid di- 
rectly to Copyright Clearance Center, 222 Rosewood 
Dr., Danvers, MA 01923, USA. The fee code for us- 
ers of the Transaction Reporting Service is 0745- 
7626/2000 $2.25:+ $00.00. For those organizations 
that have been granted a photocopying license by 
CCC, a separate system of payment has been ar- 
ranged. Prior to photocopying items for educational 
use, please contact CCC at 978-750-8400. Organiza- 
tions or individuals with large quantity photocopy or 
reprint requirements should contact Jenny Eisele, 
913-967-1966 or email: Jenny_elsele@intertec.com 


BACK ISSUES: Copies of most issues printed 
within the past two years are available for $10 per is- 
sue; older issues are not. Call customer service at 800- 
441-0294. 


Intertec Publishing makes portions of our magazine 
subscriber lists available to carefully screened com- 
panies that offer products and services directly re- 
lated to the industries we cover. Any subscriber who 
does not want to receive mailings from third-party 
companies should contact the Intertec subscriber ser- 
vice department at 800-441-0294 (US), 913-967- 
1707 (outside US). 


This publication is available in paper or electronic 
format from Information Express, 3221 Porter Drive, 
Palo Alto, California 94304-1225. Contact Informa- 
tion Express at 650-494-8787, or. visit IE online at 
www.express.com. This publication is also available 
via microform and/or electronic databases from Bell 
& Howell Information and Learning, 300 N, Zeeb 
Road, P.O. Box 1346, Ann Arbor, MI 48106-1346, 
Contact Bell & Howell at 800-521-0600 (734-761- 
4700 outside North America) or check the Web site 
(www.umi.com) for additional information on format 
availability. 


Audited circulation. 


$$ 
PA gsittay 
Qian 


www.mrtmag.com 


You just can’t win 
without a.good, solid bench. 


gar respective companies. ©2000 Motorola, Inc. 


property of t 


~~ 


- 


e the 


AA 


As every great team knows, it’s not just the 
y players that make up a winning team. It’s having 
= the right equipment and solid back-up support 
that can make all the difference in the world. 
When it comes to servicing two-way 
*equipment, one of the 
2 best teams in the business 
_is Motorola. We offer | 
Support solutions for all 
~ your bench requirements - 
from the R2600 family 
of Communication System 
Analyzers...to Chipmaster” 
Surface Mount Rework 
Stations and Fluke® Hand- 
held Meters. 

The fact is, we only team 
up with proven leaders. So 


a> 


a,-lac. AlL other marksar 


00 


MOTOROLA 


Y 


ORIGINAL 


Motorola, the Motorola Lago and ASTRO are registered.trademarks of Motoral 


Circle (8) on Fast Fact Card 
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April 

10-12: APCO North Central Regional, 
sponsored by the Association of Public-Safety 
Communications Officials—International, Holiday 
Inn, Worthington, OH. Contact: Jay Somerville, 
614-761-6530 or Web site www.apcointl.org. 


Miay 

8-11: Telecommunications Resellers Associa- 
tion Spring Conference and Exposition, Phila- 
delphia Marriott. Contact: 202-835-9898 or Web 
site www. tra.org. 

15-18: Spring Vehicular Technology Confer- 
ence, sponsored by LEEE Vehicular Technology 
Society, Hotel Pacific Tokyo, Tokyo. Contact: 
81-468-40-3552 or email matumoto@mars.yrp. 
nttdocomo.co.jp. 

17-19: Site Owners & Managers Alliance 
(SOMA) Conference, sponsored by the Personal 
Communications Industry Association, Kansas 
City, MO. Web site www.pcia.com., 

30-June 1: Canadian Wireless, sponsored by the 
Canadian Wireless Telecommunications Associa- 
tion, Toronto, Contact: 613-233-4888, ext. 102, or 
Web site www.cewta.ca. 
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4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Atlanta, Contact: 
800-278-7372. 

12-13: AMTA Leadership Conference and An- 
nual Meeting, sponsored by the American Mobile 
Telecommunications Association, Sheraton 
Suites, Alexandria, VA. Contact: 202-331-7773 or 
Web site www.amtausa.org. 

25-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Phoenix. Contact: 
202-857-1881 or Web site www.utc.org. 


Suly 

16-19; Forestry Conservation and Communi- 
cations Association National Conference, Elms 
Resort & Spa, Excelsior Springs, MO. Contact: 
573-751-4115, ext. 172. 


August 

13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston. Contact: 
904-322-2500 or Web site www.apcointLorg. 


September 
19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society, 


Seaport Hotel, Boston. Contact: 904-322-2500, 
26-29: Personal Communications Showcase, 
sponsored by PCIA, McCormick Place, Chicago. 
Contact: 703-739-0300 or www.pes00.com. 


October 

4-7: Private Wireless Spectrum Management 
Conference; sponsored by the Industrial Telecom- 
munications Association, the Council of Indepen- 
dent Communication Suppliers and USMSS, 
Grand Hyatt Hotel, Washington. Contact: Ray 
Wisniewski, 703-797-5123; email: ray @ita- 
relay.com. 


November 

12-15: Telecommunications Resellers Associa- 
tion Fall Conference and Exhibition, sponsored 
by TRA, Anaheim, CA. Contact: 202-835-9898 or 
Web site www.tra.org. 

13-14: AMTEX, sponsored by the American 
Mobile Telecommunications Association, Ft. Lau- 
derdale, FL. Contact: 202-331-7773 or Web site 
www.amtausa.org. 

15-18: Communications Marketing Confer- 
ence, sponsored by the Communication Market- 
ing Association, Sheraton Colony Square, Atlanta. 
Contact: 404-892-2600, ext. 300 or Web site 
www.commktga.com. 
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Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT 
- .bvsystems.com/microcell 


Set 


SIGNAL 


_ STRENGTH METER | 


For indoor'sweeps 
by propagators, 


* Internal memory “stores signal 
Strength 


© Scans up to 21 channels 

». Displays best 3 channels 
simultaneously 

® Data can be output toa PC with 
a serial cable: : 

e/Audio can be heard through the: 
- headphones or internal speaker 

* Includes rechargeable Ni-Cad 
battery/charger 


4 WATT PORTABLE | 


TRANSMITTER 
with 


“REMOTE CONTROL 


CLASS A 
% 


For indoor coverage testing. 


° Dynamically adjustable power. 
control from 4:milliwatt to 
1 watt.output 


Infrared remote control-adjusts 
power output, frequency and 
on-off >25 feet" 

© Super bright:128 x 128 graphic 
LCD with backlight 


* Battery operated 


TRANSMITTER SERIES 


"i For measuring signal propagation, 


positioning antennas, 
setting power levels 


or validating coverage. 
Available in either 25 Watt Class A, 


or 45 Watt Class A (10 or 


20 Watt 


Class A for PCS) FCC Type Accepted 
Built-in agile frequency synthesizer 


Power contro! in 0.1 dB increments 


Remote controllable 
VSWR antenna protection 
Weighs 25. pounds 


RUGGED 
HAND-HELD 
SIGNAL 
STRENGTH 
METER 
Measures RF 
propagation 
coverage and 
detects “RF 
Shadows”; 


High measurement rate, more than twice that of 


Dr. Lee’s recommended 40 1 
Internal eight channel differential GPS 
PCMCIA memory system for post processing data 


Fax: 732-548-3404 + E-mail: info@bvsystems.com 
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PAGING (POCSAG/FLEX) 
IS-136 CELLULAR 
GSM ISM 
LMR PCS 
iDEN/SMR wes 


Custom Frequencies 
Upon Request 


EDITO 


LAS VEGAS—The first time I attended [WCE three 
years ago was also the first time I had ever been here. | 
had never really considered visiting here as a tourist 
because I don’t really gamble. So, like many of you, 
my job brought me to this city in the middle of the 
desert. The first thing I saw from the plane was the 
Luxor hotel, which looked like it came straight from 
Egypt (or another planet). And then, of course, my first 
cub ride in Vegas was interesting, with the driver tak- 
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Get out of the heat with Vega's model C-6124, 
with its cool touch-screen and independent line 
selection, The C-6124 offers up to 24-line control, 
instant PTT, and loads of additional features. 

Any line can he configured as a dedicated 2/4 
wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module}. Any combination of lines can 
be set-up in a crosspatch mode. C-6124 with it's 
future expandability will keep you out of the inferno, 


AS ee | 
TELEX. Signaling Products Company 


8601 Eas: Corn 


Highway 


3 G5! 


Phone: (402) 467-5321 
Toll-Free: 800-752-7560 
Fax: (402) 467-3279 
e-mail: vega_signal @earthlink.net 
web: www.vega-signaling.com 
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Visit us at IWCE, Booth #235 
April 2000 


RIAL FORUWNMI 


The IWCE/Las Vegas experience 


ing us on a scenic route. (Everyone else 
beat us to the Mirage by half an hour). 
Now I look forward to visiting the city 
each year, Spring wouldn't seem the 
same without It. 

Whether you are attending IWCE 
for the first or the 24th time, you are 
finding yourself in a surreal world, 
full of gobs of people, lights and 
quarters. You may have forgotten the 
people back home, but don’t forget to 
visit the booths and attend some ses- 
sions between trips to the slot ma- 
chines and the blackjack tables. 

At the end of the day, however, do 
check out some of the sights and sounds 
of Vegas. If you don’t want to gamble, 
you can watch other people lose their 
money, do some rides or see a show. 

For the mobile radio daredevils in the 
crowd, the Big Shot ride on top of the 
Stratosphere and the New York, New 
York roller coaster provide some thrills. 
Try taking a portable radio to the top of 
the Stratosphere and describing the ex- 
perience to your acrophobic co-workers. 
I recommend both rides, but not after a 
buffet dinner at the Rio. 

For sci-fi fans, the Las Vegas Hilton. 
adjacent to the Las Vegas Convention 
Center, features “Star Trek: The Expe- 
rience.” [t includes a History of the Fu- 
ture museum, Voyage Through Space 
and Quark’s Bar & Restaurant. Our 
magazine staff includes a few Trekkers 
who recommend the experience. 

Shopping is always an option, too, 
especially at the Forum shops at 
Caesar's Palace. And there’s always 
the $100-per-ticket shows. (I hear that 
Cirque du Soleil’s Mystere is the one 
to see.) 

This year, IWCE attendees will have 
two new hotels to explore: the Venetian 
Resort Hotel & Casino and Paris Las Ve- 
gas. The Venetian provides gondola 
rides and Madame Tussaud’s Celebrity 
Encounter, a museum with 100 wax fig- 
ures. The Paris Las Vegas features the 
“Eiffel Tower Experience” with an el- 
evator ride to the top of the tower, which 
has an observation deck. 

So after a full day on your feet at 
IWCE, spend the night on your feet in 
Vegas. Las Vegas is “Disney World” for 
adults, so take the opportunity to step 
out of the real world for awhile. 

—Nikki Chandler 
nikki_chandler @intertec.com 
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Introducing something that’s ~~ it weighs only four pounds. 
gto take alot of weight off For more informatior 


our ie aty www. antitsu.com. 
The new MS27i1 Handheld 
lot onlyi isit three times: smaller 
an any other full featured. 
_ spectrum analyzer of its kind, just got smaller 


_ Ane itsu- 
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IN THE PUBLIC INTEREST 


What’s the buzz? 


By Robert H. Schwaninger Jr. 


LAS VEGAS — It’s shoooow time! 
This issue of MRT is also being circu- 
lated around the IWCE show floor to the 
thousands of folks who have come to 
learn about the opportunities and chal- 
lenges in our industry. 
They're here to view the 
rows and rows of exhibits, 
to witness the dialogue 
between the regulators 
and the regulated ... and 
to be found drunk under a 
roulette table with a 
showgirl named Mimi 
LaFlame (those feathers 
tickle). 

Every year, local opera- 
tors, public safety folks, 
regional paging compa- 
nies and a host of others 
descend on Las Vegas for 
IWCE to pick up on the 
happenings and rumblings 
among their cohorts in 
communications. They 
swap tips, lies, stories and 
jokes while trying to cal- 
culate how well they are 
doing compared to some 
other guy’s business lo- 
cated on the other side of 
the country. 

And, they listen. 

So, what’s the buzz this 
year? What’s new and 
what's still the same? 
Where are we heading, 
and where will we be 
when we get there? All of 
the gurus will be here with 
cracked crystal balls and 
used tea leaves to give 
predictions and to pontificate on the fu- 
ture of the industry. And I, your humble 
columnist, will be among them. I’m 
dishing out advice—wanted and 
unwanted—and ideas about how to keep 
what you have and to get more of what 
you want. 

The buzz this year is business, Not 


Schwaninger, MRT’s regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications, Schwaninger is also a member of the 
Radio Club of America. 


equipment, not performance, not 
propagation, not rules, regulations or 
policy. This year we are getting down to 
business about business. The old days of 
attendees only talking about throughput, 
guy anchors, fried PAs, lightning strikes 
and the mundane but important aspects 
of installation techniques is giving 
ground to new conversations. The 
phrase “multiples of cash flow” and the 


Iustration by John Hayes 


calculations that flow from it will be 
discussed many times more than voltage 
standing wave ratios will be. 

Now, I know that hoards of techs are 
attending the technology sessions, 
gleaning the newest information about 
equipment and RF design. And, I know 
that the public safety guys will be 
treated to a track designed specifically 
for those spectrum-rich/budget-poor 
servants from loca] governments across 
the nation. 

But the rest of us will be talking about 
making money. 
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As the sophistication of the local 
operators has increased, and the com- 
petition has become more intense, the 
industry has winnowed out the hobby- 
ist, the ham-turned-local-operator and 
the feint of finance. Local paging op- 
erators spit out RPU numbers like they 
were drafting a 10Q for an SEC filing. 
SMR operators are talking about mul- 
tuples of cash flow, capital gains and 
the cost of money to fi- 
nance relocation vs. the 
sale of channels. 

Tower operators are 
calculating the ROI of 
tower building vs. tower 
purchase vs. tower sale 
and are following the 
path of most profitabil- 
ity, employing terms that 
more often are used by 
investment bankers rather 
than dispatch operators. 
People are talking about 
“markets” rather than 
customers. It’s the lan- 
guage of business. 

To be sure, the indus- 
try still has its Reubens. 
Although the entire in- 
dustry is gaining mo- 
mentum rapidly, there 
will always be those that 
lag behind. And for all 
of the talk about capital 
gains and reinvestment, a 
local operator who 
doesn’t know how to 
construct and operate a 
system will always be at 
a disadvantage. The 
practicality of operation 
will always be a priority. 
We are all still creatures 
of RF design. 

But in bygone years, 
operators would sit around 
the bar and talk primarily about product 
performance in terms of RF efficiency. 
Now, operators are adding a new and 
quickly spreading subject to their con- 
versations: a focus on RF efficiency 
translated into profitability. 

So, what’s the buzz? The buzz is the 
business education of the local operator. 
It’s a combination of The Wharton 
School of hard knocks, tough lessons 
learned and new ideas about how to get 
the most dollars out of an increasingly 
competitive marketplace. 

For example, when a local operator 
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Introducing the Battery Maintenance Solution: 


You only have your““Memory”’to lose! 


Charge and condition your battery on a regular basis using the AdvanceTec Negative Pulse Reconditioning Charger 
and keep it memory free, in peak condition and double or even triple its usable life. Analyze the battery every 30 - 60 
days to confirm its condition. The AdvanceTec Battery Maintenance Solution eliminates the guess work from battery care. 


The A ice * Negative Pulse 
Reconditioning Charger 


The Reconditioning Charger uses a combination high current charge 
with regularly spaced negative current pulses. These negative current 
pulses “burp” the “Memory” from the battery, restoring the battery's 
optimum charge. 


Prevents memory. Safely top off the battery. 
Reconditions & rapid Can be used in both car 
charges in a signal & office. 

process in approx.1 ht. — + Single or 4 station. 
Keeps battery at peak Made in the U.S.A. 


condition without 
overcharging. 


Be, 


The ‘ wi 

Pulse Analyzer"Conditioner 
Eliminates the guess work from your “nase 
daily life. Simple to operate. Insert the : 
battery and the unit will do the rest. Know 
exactly how long your battery will last. 


Analyzes, charges & Compatible with 
conditions in a single Ni-Cd & NiMH 
process. hatteries. 

No buttons to press. Single or 4 station. 


No programming necessary. * Made in the U.S.A.. 


Digital display shows 
Capacity of battery. 


ACVANCE! 
INDUSTRIES INC 


451 N.E. 189th St., Miami, FL 33179 
Tel: (305) 651-3211 

Fax: (305) 651-3296 

E-mail: sales@advancetec.com 
www,advancetec.com 


Call us today for our 30 day No-Strings Attached 
FREE trial & evaluation unit. 


You only have your“Memory”’to loose! 
For Sales Information Call:1-800-881-8211 


Visit us at IWCE, Booth #411. Circle (12) on Fast Fact Card 
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Self-Supporting Towers fed Tow poles * s 
Turnkey Capabilities + Cor Site Bevelopment 
Structural Analyses of New & Existing Towers 


6 Qabre 


Communications 
— Corporation 


Sabre Communications Corporation * 2101 Murray Street » P.O. Bax 658 * Sioux City, 1A 51102 
Phone (712)258-6690 * Fax (712)258-8250 * www.sabrecomcom 
1-800-369-6690 
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hi 
Wattmeters, 


Elements, 
Attenuators & Loads 


¢ In Stock 
¢ Best Prices 
¢ Quick Service 


We earned our position as 
the leading Bird distributor 
with a big inventory, good 
prices and quick service. 
We would like to earn your 
business..please call today! 
1.800.877.7979 


RY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 
www.henryradio.com 
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sells air time to a school bus operator, he 
is now more likely to calculate the effect 
on churn, earnings. and market 
penetration than he is to consider the 
cost of the mounting hardware. He may 
employ industry multiples on cash flow 
for determining the value of the con- 
tract, He may characterize the deal as 
“positioning” rather than simply as cus- 
tomer service. He may leverage the deal 
with a concurrent tower lease agree- 
ment, raising his cash flow for both ac- 
tive and reactive purposes to augment 
the overall value of his business and its 
assets. And, he may provide a far greater 
incentive for the saleswoman who cre- 
ated and closed the deal than for the 
supervising technician who will install 
the system. 

When he makes money. the local op- 
erator is more likely to consider whether 
profits are better applied to expansion, 
enhancement, personnel, sales, market- 
ing, or outside investment based on an 
expected curnings calculation prepared 
by a CPA. I’m getting numerous calls 
from clients who are focusing on valua- 
tions of assets and potential investment 
in expansion. It used to be that they just 
wanted to know why frequency coordi- 
nators make all the money. 

If you run into me, I will speak to you 
about doing an audit on your business 
(and this activity is a must for Mimi 
LaFlame). Not the kind of audit that a 
CPA does, but one that involves break- 
ing down your business into titles, as- 
sets, contracts, and licenses to deter- 
mine status and direction for future ac- 
tions. Or, at least, we'll talk about an 
approach that will work for you in set- 
ting up ongoing evaluation criteria for 
taking litmus tests on reasonable rev- 
enue expectations. 

So, what should you do to make sure 
you get the most out of IWCE? First, 
talk to me if you’ve got a new joke—or 
if you're dating Mimi’s sister. Second, 
ask the right questions, then listen. The 
right question relates all aspects of op- 
eration and equipment purchase to ei- 
ther long-term or short-term revenue po- 
tential. When speaking with vendors, 
find out how their products and services 
will translate into market growth or 
higher revenues. Forget the bells and 
whistles—unless every time the box 
beeps, it means money. 

Oh, yeah—drop in on the opening 
session. I'm giving the keynote address, 
and maybe I'll be able to answer a few 
of your questions. Or, maybe I'll just 
make you laugh and leave the hard stuff 
to the other guys. After all, everything | 
know about spreadsheets I learned from 
a chambermaid. a 
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AT'$3 PER MINUTE PLUS AIRFARE 
AND EXPENSES, YOU DON'T NEED THIS 
DISPATCH CONSOLE SUPPORT GUY, 
YOU NEED A MEDIC. 


Only our built-in MEDIC 
Diagnostics can save you from 
the high support costs and 
downtime of today’s increas- 
ingly complex Radio Dispatch 


console systems. In fact, our 


MEDIC can save over 50% in 


typical support. costs. 

The MEDIC Diagnostics 
application is built into our 
state-of-the-art UltraGom NT™ 
Dispatch Console System. It 
is a totally digital, 32-bit 
Windows NT system with fully pro- 
grammable touch screens and an 
integrated system customizer. You'll 


Se 


save big on trouble shooting 
and never pay 
for system 


program 
changes. And 
even software 


upgrades are 
free for the life 
of the system. . 
We put our 20 years of experience 
into building the most advanced inte- 


grated diagnostics in the industry. 
Our MEDIC Automatic Diagnostics 


WE’LL PROVE IT 


Visit us at WCE, Booth #765. 
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. DEMO OUR SOFTWARE SYSTEM 


constantly works in the background 
to find faults and automatically 
switches to back up resources when 


needed. [t even identifies plug-in 
faults often 
enabling replacement 


board 


by non-technical staff. 
Complete explanations 
on all error messages 
recommend clear and 
corrective action. 

- MEDIC = Manual 
Diagnostics often locates faults down 
to the component level. There are 
even links on error descriptions to our 
on-screen schematics. And MEDIC 


See us at North Central APCO, 4/10-4/12, Booth #152 


FREE AT WWW.MODUCOM.COM OR 818-764-1333 


keeps a complete history of all 
your error messages. There’s 
remote access to all diagnos- 
tics and a built-in audio signal 
generator to speed up locating 
internal and external problems. 
So if you want to cut down- 
time and save on support, get 
the most cost effective console 
system on the planet, the 
UltraCom NT. You won’t need 
high priced technicians, you'll 
have MEDIC saving you money. 
Introducing the UltraTel NT 
our 100% user programma- 
ble, integrated analog phone 
line solution. Not just a stand-alone 
application, it’s totally integrated 
into our UltraGom NT system. Call 
today to find out more. And be sure 
to look for our new NENA compliant 
9-1-1 product coming soon. 
Modular Communication Systems, 
Inc. 13309 Saticoy St. North 
Hollywood, CA 91605. 
E-mail: moducom@ix.netcom.com 


& 
monUcom 


COST EFFECTIVE NOW. 
MORE COST EFFECTIVE OVER TIME, 
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Cramming: Part Il 


Can we please get out of the car now? 


By David O. Dunford 


Last month (MRT, March) we dis- 
cussed prewiring of vehicle-mounted 
equipment to help speed the actual 
installation. There are actually two 
“in-the-car” sessions for a typical in- 
Sstallation. The first visit of the ve- 
hicle to the shop involves removing 
items from /ast year’s installation. 
While generally a filthy and 
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Photo 1. This bracket (above) which mounts between the 
car's bucket seats, was devised by the Lenexa Police 
Department and was fabricated by a local welding shop. 

Photo 2. As shown at the right, the bracket stows the shot- 
gun and assault rifle vertically, nearly behind the. officer. 
Non-communications vehicle and officer accessories often 
have to be accommodated in a complete radio installation, 


disgusting job, this task is really an 
installer’s scavenger hunt. Our techs 
regularly find blades, knives, drugs, 
drug paraphernalia, pens, pencils, 
scraps of paper, a variety of food- 
stuffs, uniform buttons, pins and 
clips—but almost never any money. 
(What does this mean?) 

After separating the recoverable elec- 
tronic equipment from the unusable ac- 
cessories, hardware 
and drink residue, 
the next step is a 
thorough cleaning 
(of the equipment) 

and then a trip to 
the test bench to 
verify proper op- 
eration of the 
items slated for re- 
installation. Im- 
portant safety tip: 

After the “wire 

whacking” and 

equipment re- 
moval, be certain 


to ensure proper functioning of the 
vehicle’s convenience accessories such 
as the ignition system, brake lights, horn 
and headlights before returning the ve- 
hicle to its owner agency. 

After prewiring the equipment con- 
sole and control center (the trunk box), 
we begin the “in-the-car” session with 
mechanical installation and then electri- 
cal wiring of the equipment. After sev- 
eral nasty incidents involving electric 
drills, lengthy snags in the floor carpet- 
ing and mysterious holes ina variety of 
under-vehicle drive train components, 
we’ ve decided to either mount equip- 
ment on existing bolts (using the car seat 
studs or seat belt bolts) or into holes 
punched with an awl. Fortunately, there 
are several excellent, commercially 
available modular console systems that 
can make the technician’s job much 
easier. If installed in accordance with 
manufacturer instructions, these prod- 
ucts can also offer some liability protec- 


Dunford, MRT’s public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment, He is a member and past president of the Kansas 
Chapter of the Association of Public-Safety Communi- 
cations Officials —International. You can email Dunford 
at mrt@intertec.com, 
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securicor W/c/ess 


Securicor Wireless Inc., formerly known as Intek Global 
Corporation, is the leader in spectrum-efficient wireless 
two-way voice and data equipment and services. 


The Midland FM land mobile radio and 220MHz LM 
equipment lines have been joined with Data Express 
mobile data products and RoameR One airtime services 
under the Securicor Wireless name. 


We are now better positioned to offer wireless solutions 
to support your business and improve your profitability. 


New name 
better service 


best solutions 


securicor \V/'e/ess Visit Booth 811 
www.securicorwireless.com at IWCE 


www.securicor.com 


Securicor Wireless Inc. 1690 North Topping Avenue Kansas City MO 64120 Securicor Wireless Inc, 99 Park Avenue 18th Floor New York 


* 2000 Securicor 
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tion over “homemade” racks or frames in 
the event that the equipment mount be- 
comes an airborne, in-cab missile during 
a pursuit or an abrupt stop. 

Mounting a single shotgun in the cab 
is a difficult-enough task. Our depart- 
ment issues two long guns—a shotgun 
and an assault rifle—for each police 
cruiser. Photo | on page 18 shows the 
bracket we devised and had fabricated by 
the local welding shop. It conveniently 
mounts between the car’s bucket seats to 
stow the weapons vertically, nearly be- 
hind the officer, and completely clear of 
the airbag deployment zone. 
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Mobile video recording systems are 
fairly new additions to public safety 
fleet equipment and are being widely 
adopted and installed in fleets of all 
sizes. These units have repeatedly 
proven their worth and are quickly 
growing in popularity, but they can be 
cantankerous installation candidates. 
Because installation is not just “nuts 
and bolts,” (well—bolts, anyway) sub- 
stantial technician time is often re- 
quired for the detailed setup and opti- 
mization of these multidisciplinary 
systems after installation. Common 
trouble areas include the audio re- 
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ceiver antenna, connections and 
matching circuitry; external transmit 
RF signals that interfere with the 
video signal; and mechanical mount- 
ing maladies, especially involving the 
camera. If the mounting isn’t tight, 
camera shake can induce motion sick- 
ness in users viewing playback tapes. 

Several years ago as a collision pre- 
caution (and as an insurance policy on 
$2,000 radios), we started mounting the 
radio components that are housed in the 
trunk onto a piece of plywood that was 
securely fastened to the vehicle’s body. 
We discovered two benefits to this tech- 
nique: First, in a serious crash, the im- 
pact would break the radio away from 
the wood mount, and it would remain 
(mostly) intact. Second, road salt and 
moisture wouldn’t “wick” up the screws 
or bolts for the undercarriage into the ra- 
dio package. 

Because computing power is plentiful 
and cheap, many agencies are adopting it 
as a strategy to multiply manpower ef- 
fectiveness. Many federal C.O.P.S. 
equipment grants rely on computing ef- 
ficiency to free officers for additional] 
citizen contacts. However, the mobile 
equipment installer is called on to per- 
form in yet another venue: mobile com- 
puting, a a that deftly melds the 

=— etheral promises of 
“integrated com- 
puting,” the vagar- 
ies of radio propa- 
gation and the rest- 
ful convenience of 
arm wrestling. 

As with other in- 
car equipment 
mounts, several 
high-quality, com- 
mercially made 

mobile computer stands are available that 
can make the installer’s job easier. These 
stands may require costly exchanging as 
new-model vehicles (with different 
mounting space avail- 
ability) are intro- 
duced. The cup 
holder can be either 
part of the computer 
stand or the console 
system as well. 

These two ar- 
ticles about mobile 
equipment installa- 
tion may cover 
points clearly 
known to the technicians doing the 
work, but they might serve as corrobo- 
ration for shop time and labor charges 
for the increasingly complex and 
costly job of “cramming.” @ 
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TECHNICALLY SPEAKING 


Mobile radio installation notes 


By Harold Kinley 


The installation of a mobile radio into 
a vehicle is an important job. In busy 
commercial radio shops, though, this 
work is usually assigned to someone 
who is considered to have less technical 
ability than the bench or field techni- 
cians. This job’s importance should not 
be minimized. In this column we will 
look at one of the most important issues 
that the installer must consider. 

With the proliferation of all the on- 
board electronics in today’s vehicles, 
especially microprocessor-based elec- 
tronics, the proper installation of the 
mobile radio has become more impor- 
tant than ever. Interference issues are 
bi-directional—that is, the radio can 
interfere with on-board electronic sys- 
tems or the on-board electronic sys- 
tems can interfere with the radio. Ei- 
ther type of interference is undesirable, 
but when the radio interferes with the 
vehicle electronics, the results can be 
anything from comical to disastrous. 


(Actually, seldom will the vehicle 
owner find it to be comical.) 

Interference to vehicle's electronics 
system most often is caused by the 
mobile radio in the transmit mode. 
However, interference can result when 
the radio is in the standby or receive 
mode. Any signal 
that is radiated or 
conducted away 
from the radio is 
a possible cause 
of interference to 
any on-board 
electronics. This 
type of problem 
should be elimi- 
nated in the ra- 
dio design stage 
through proper internal shielding and 
decoupling of input/output (i/o) wir- 
ing. The one thing that can't be 
shielded is the antenna, because its 
job is to radiate the signal from the 
transmitter and capture the signal for 
the receiver. 


No vehicle 


installation 


Figure 1. Here, a magnetic-mount antenna is connected to a signal generator to couple the 
signal to the regular mobile-mounted antenna. This provides fairly tight coupling and mini- 
mizes any adverse effects that moving objects or people in the vicinity of the vehicle might 


have on the test results. 


Figure 2, A directional coupler is used in this test setup to determine whether the noise is 
picked up from the antenna or if it is from common-mode coupling. 
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allowed to leave the 


potentially hazardous 
or disastrous EMC 
problems are known 
or suspected. 


Obviously, the choice of antenna 
placement or location on the vehicle 
is critical. Antenna location must be 
considered from both the standpoint 
of interference to vehicle electronics 
and from vehicle electronics. Several 
factors have to be considered in choos- 
ing the proper 
location for 
the antenna. 
These factors 
include the 
customer's 
preference, the 
best operating 
location from 
the receive/ 
transmit per- 
spective, and 
the best location to minimize any 
possible electromagnetic compatibility 
(EMC) problem. It may not be possible 
to totally eliminate all EMC problems 
within a given vehicle. However, no ve- 
hicle should be allowed to leave the in- 
stallation bay if potentially hazardous or 
disastrous EMC problems are known or 
suspected. 

The use of a magnetic-mount antenna 
can be helpful in checking out various 
antenna-mounting locations for possible 
EMC problems. Proper routing of the 
antenna’s coaxial cable is also crucial. 
Avoid running the cable near other ve- 
hicle wiring—especially wiring that 
connects to the vehicle’s electronic con- 
trol modules. Coaxial cable is not 100% 
shielded, so there will be some RF leak- 
age from the cable. Because antennas 
generally are manufactured with the co- 
axial cable attached, look for antennas 
with cables that have a higher percent- 
age of shielding—the closer to 100%, 
the better. 

Most mobile radio manufacturers 
provide information on how to check 
out any possible interference with the 
antilock braking system. Follow these 
instructions carefully and fully to ensure 


should be 


bay if 
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that no EMC problems exist. Check for 
other EMC problems during a test drive. 
Check for proper receiver operation and 
for any interference to the vehicle op- 
eration while transmitting. Check ail 
operating frequencies. 

Figure 1 on page 22 shows a test 
setup that can be used to quickly deter- 
mine if the vehicle is causing any inter- 
ference to the radio receiver. You don’t 
have to connect a SINAD meter to the 
receiver's audio output at first. The an- 
tenna connected to the signal generator 
iS a Magnetic-mount antenna that is 
placed near the vehicle’s antenna for 


AV 


signal coupling. If the test antenna is 
placed near the vehicle’s antenna, little 
coupling loss will occur, and the cou- 
pling won’t be adversely affected by 
movement of people or objects around 
the vehicle. It’s the next best thing to 
closed-circuit coupling—without all 
the hassle. 

With the test setup shown in Figure 1, 
set the signal generator to the receiver's 
frequency and modulate the signal gen- 
erator with a |kHz tone. With the 
vehicle’s ignition switch turned off and 
the radio turned on, set the signal gen- 
erator to produce a usable signal in the 
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COAXIAL CABLE 


Figure 3. A pickup coil attached to a coaxial 
cable can be made from three or four turns 
of stiff, insulated or enameled copper wire 
(#14 or #16) wound on a diameter of about 
three inches. 


radio’s loudspeaker with a significant 
amount of white noise apparent in the 
background. It should sound slightly 
better than a 12dB SINAD signal. Next, 
turn on the ignition switch without start- 
ing the vehicle. Listen for any additional 
noise in the speaker. If none is heard, 
then start the vehicle and listen for any 
additional noise. If still none is heard, 

you're in great shape. If there is only a 

slight increase in noise you're probably 

still in good shape. 

If you notice a significant or drastic 
increase in noise you should connect the 
SINAD meter to get a more scientific 
measurement of just how much the 
noise is degrading the receiver's effec- 
tive sensitivity. To determine the 
amount of degradation the noise is caus- 
ing, do the following: 

1. Turn off the vehicle ignition. 

2. Set the signal generator level to pro- 
duce 12dB SINAD at the receiver’s 
audio output. Record the signal 
generator level in dBm. 

3. Start the vehicle. 

4. Increase the signal generator level to 
again produce 12dB SINAD at the 
receiver's audio output. Record the 
signal generator level in dBm. 

The difference between the signal 
generator levels in steps 2 and 4 is the 
amount of degradation the noise is caus- 
ing to the receiver. 
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SIGNAL 


GENERATOR 


RECEIVER» 


Figure 4. This test setup can be used to help “home in” on the noise source in the vehicle. 
As the pickup coil is brought closer to the noise source, the attenuation must be increased 
to maintain about the same SINAD reading at the receive input. 


Is the noise being caused by com- 
mon-mode coupling, or is it picked up 
by the antenna? The test setup shown in 
Figure 2 on page 22 can determine this. 
Here, a directional coupler is used to 
couple the signal generator to the re- 
ceiver input. To determine if the antenna 
is the primary source of noise pickup, 
perform the following steps: 

1. Turn off the vehicle's ignition switch. 
2. Set the signal generator to produce 
12dB SINAD at the receiver output. 

3. Start the vehicle, and observe the 

SINAD reading. It should be degraded 

with noise from the vehicle. 

4. Remove the antenna rod from the an- 
tenna mount and observe the SINAD 
reading. 

If the SINAD reading returned to about 
12dB, then the antenna is the source of 
noise pickup, 
and common- 
mode coupling 
is not a signifi- 
cant contributor 
to the problem. 
If the SINAD 
reading remains greater than 12dB, then 
common-mode coupling may be the 
problem. If you discover that com- 
mon-mode coupling is the problem, 
installing ferrite chokes on the coax, 
near the receiver input, should signifi- 
cantly reduce the noise. 

If common-mode coupling is not the 
problem, the next order of business is to 
trace the noise back to the source. This 
procedure can be tricky because the noise 
can have more than a single source. Itcan 
also ride on wiring and appear at many 
points in the vehicle, causing confusing 
readings on the test equipment. A spec- 
trum analyzer can be used with a home- 
made probe or pickup coil to perform the 
trace. A coil, such as the one shown in 
Figure 3 on page 24, can be used. 

An alternative is to use the receiver 
itself as a monitoring tool and the SINAD 
meter as an indicating device. (See 
Figure 4 above.) Here, the signal gen- 


rectified... 


lt takes three things 
to get many of these 
noise problems 


erator is coupled to the receiver input 
through a directional coupler and set to 
produce a greater-than-12dB SINAD 
reading at the receiver output (perhaps 
18dB-20dB SINAD). Then, the probe or 
pickup coil is connected to the input of 
the directional coupler through a length 
of coax cable that will allow you to 
move the pickup coil around to various 
locations to locate the noise source. A 
step attenuator should be used between 
the pickup coil and the directional cou- 
pler to “home in” on the noise source. 

It is important that the coax itself does 
not become an antenna. Technically 
speaking, the only noise pickup should 
be through the probe or pickup coil. 
Well-shielded coax should be used to 
connect the pickup coil or probe to the 
directional coupler. It might be wise to 
use a ferrite 
choke on the 
coax near the 
input to the di- 
rectional cou- 
pler to mini- 
mize common- 
mode coupling through the coax. 

Once the noise source is pinpointed, 
the vehicle’s manufacturer should be 
contacted for assistance. Often, a sub- 
contractor is responsible for the manu- 
facture of specific parts of the system, 
and direct contact with that vendor may 
be necessary. My experience is that it 
takes three things to get many of these 
noise problems rectified: persistence, 
persistence and persistence. These steps 
can be time-consuming, frustrating and 
not too profitable, if you're a commer- 
cial shop. 

As far as the radio interfering with the 
proper operation of vehicle electronics, 
the onus is on us. If a customer is injured 
in an accident resulting from a malfunc- 
tion of the vehicle electronics caused by 
interference from a mobile radio trans- 
mitter, who is likely to be held respon- 
sible? You guessed it. 

Until next time—stay tuned! | 
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By Thomas G. Dolan 


According to the Industrial Telecom- 
munications Association (ITA), the 
Atlanta-based United Parcel Service 
(UPS), through its UPS World Technol- 


ogy division in Mahwah, NJ, was one of 


the first large companies to take advan- 
tage of the FCC’s “refarming"! efforts. 
This allowed UPS to get a jump-start in 
pushing its radio communications to 
new levels of efficiency. 

The company’s current state-of-the- 
art radio communications system 
wasn't developed overnight. The first 
FCC proposals on refarming were of- 
fered in the early 1990s. At that time, 
UPS already had a mature radio sys- 


In 1997, the FCC adopted the Second Report and 
Order (Second R&O) in PR Docket No, 92-235, 
which consolidated the 20 Private Land Mobile 
Radio Services into two pools; Public Safety and 
Industrial/Business. The second R&O also intro- 
duced competition into frequency coordination 
services and created opportunities for implement- 
ing centralized trunking technology on channels 
in the shared frequency bands below 800MHz, 
Channel spacings were also changed to create new 
channels within existing spectrum by narrow- 
banding. The new rules became effective in Octo- 
ber 1997, 
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State-of-the-art radio 
facilitates UPS distribution 


UPS gets a jump-start on new FCC directives. 


tem in place, but, according to tele- 
communications manager Guy 
Hamblen of UPS Information Serv- 
ices, it was time to embrace even 
more modern radio technology. 

“We followed the FCC announcements 
from the start. [t was fairly clear that the 
agency intended to implement role 
changes in the use of the MRS [mobile ra- 
dio service] spectrum, to introduce the 
migration to very efficient radios and to 
accommodate the needs of the existing 
user base to consolidate services—as well 
as improving the administration of the li- 
censing system,” Hamblen said. 

“For UPS, the opportunities were 
very clear’ Hamblen said. “We saw the 
chance to move from ‘unprotected’ to 
‘protected’ frequencies, to simplify 
some of our internal business processes 
through centralized ordering and main- 
tenance functioning, to reduce internal 
operating costs through a simplified ra- 
dio infrastructure—which would mean 
more simplex operations and less re- 
peater usage—and to open up trunking 
on frequencies at 8010MHz—900MHz, 
which offered a distinct advantage to 
our larger facilities.” 

But all did not go smoothly for UPS 


April 2000 


in its drive to claim these opportunities. 
There were challenges to the new rul- 
ings, questions that had to be resolved 
by the user base. UPS was stalled in set- 
ling up its strategic plans because of 
four years of various FCC delays. “We 
had positioned ourself in 1996 to reform 
our entire base of about 6,000 users, but 
further delays took place, so it was not 
until mid-1997 that the FCC released its 
final order,” Hamblen said. 

UPS requested ITA, which was the 
designated FCC coordinator, to finalize 
its plan and to be ready to process license 
applications as soon as it was allowed. 

“Our goals were to acquire primary- 
channel frequency, greater output 
power, greater antenna height; to stan- 
dardize as many of our frequencies na- 
tionwide as possible: as well as to stan- 
dardize our equipment and develop fre- 
quency plans for each location to cen- 
tralize maintenance, purchasing and ad- 
ministrative control in order to en- 
sure FCC compliance requirements,” 
Hamblen said. 

Telecommunications manager Jim 
Pfannenstiel said that once UPS got the 


Dolan is a freelance telecommunications writer, 
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~ Michael Bailey, Package Division manager 
for UPS’ Petaluma, CA, facility. uses a 
‘So hand-held radio to communicate with the 
1 hub control center. 
“Fy Opposite: Hub control-center operators have 
a console-based voice capability for two-way 

communications with mobile radio users. 


“green light” from the FCC, it surveyed “We understood that as a result of this 
its 1,700 operating facilities (hubs and refarming, all of these frequencies 
centers) to verify whether they all did would be designated as high-power fre- 
use radio, quencies, primary 

More than 300 did status,” said Pfan- 
use wireless, with nenstiel. “So we re- 
varying degrees of ra- acted by applying 
dio sophistication. for primary status 
Some of the smaller of 12.5kHz [chan- 
facilities only required nels] for over 250 of 
simplex channels. The our locations as 


largest installations, well as for antennas 
accounting for about up to 50 feet.” 

10% of the facilities, used repeaters to Pfannenstie! reported that the ITA 
support radio communications. was helpful with the refarming. ITA 
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coached and counseled UPS not to at- 
tempt to refarm in some rural areas 
where it was not really needed. It sup- 
ported the company in its main endeav- 
ors and conducted the appropriate tests 
to make sure that if UPS was granted its 
requests, there would not be interfer- 
ence with other users. 

As a result of this refarming, UPS 
now has more 6,200 hand-held radios, 
and more than 500 mobile radios that 
are used to coordinate the location and 
positioning of the shipping trailers 
around the distribution grounds and air 
hubs. There are more than 160 control 
stations, about 80 of which serve as re- 
peaters. In addition to the five operating 
trunking sites, UPS has plans for at least 
two more stations. 

It was not until mid-1998 that the ac- 
tual licensing began to take place, The 
process is now almost complete for the 
250 locations requested for 12.5kHz 
channels, plus the transition to taller, 
50-foot antennas. 

So what types of job applications 
does this radio system support? 

A few brief facts are in order: More 
than 326,000 UPS employees world- 
wide (291,500 in the United States; 
35.000 international) transport more 
than three billion parcels and documents 
annually (daily volume reaches 12.4 
million units). More than 500 aircraft, 
157,000 vehicles and 1,700 facilities are 
part of the organized system that pro- 
vide service in more than 200 countries 
and territories. UPS, with 1998 revenues 


UPS: 
| The early years 


In 1907, America needed private 
| messenger and delivery services. Few 
private homes had telephones, so per- 
| sonal messages had to be carried by 

' hand, Luggage and packages also had 

' to be delivered privately. The U.S. Postal 

*) Service would not begin the parcel post 
system for another six years, 

: To help meet this need, an enterpris- 
ing 19-year-old, James “Jim” E. Casey, 
borrowed $100 from a friend and es- 
tablished the American Messenger 
Company in Seattle. With a handful of 
other teenagers, Including his brother, 

' George, Jim ran his service from a 
humble office. Despite stiff competi- 
tion, the company did well, largely be- 
cause of Jim Casey's strict policies: 

' customer courtesy, reliability, round- 
the-clock service and low rates. These 

| principles, which guide UPS even today, 
are summarized by Jim's slogan, “Best 
Service and Lowest Rates” 

u UPS’ state-of-the-art radio technol- 

‘| ogy is but the latest expression of this 
‘slogan. 
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pegged at $24.8 billion, is the world’s 
largest package distribution company. 

Keeping these statistics in mind, it 
is obviously a huge task simply to or- 
chestrate the movements of the famil- 
iar brown tractor-trailer rigs as they 
load and off-load at the land and air 
hubs. But an even bigger task is expe- 
diting the processing of millions of 
packages per day. 

“Generally, the radio system is uti- 
lized for time-critical package opera- 
tions; in most instances, broadcast by 
request,” said Pfannenstiel. 

Person-to-person communication is 


Service 


Software for the Two-way Communications Industry 


nAAAA 
4 ir 


infrequent, Pfannenstiel said. If there 
were a snafu, typically, you would ex- 
pect communications to be limited to 
the employee spotting it and the person 
calling it, rather than broadcasting the 
problem to everybody. In this case, the 
opposite is true. 

“Suppose somebody downstream is 
not getting packages. He knows some- 
thing is wrong but can’t see the source. 
So he broadcasts to everybody in the fa- 
cility, and everybody looks around to try 
to pinpoint the problem. Everybody is 
tuned to the same channel,” Pfan- 
nenstie] explained. 
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This philosophy begins to answer the 
question: Why doesn’t UPS use a com- 
mercial system? 

“We're often asked why we don't 
use cellphones,” Pfannenstiel said. 
“First, a cellphone doesn’t have a 
broadcast capability. Second, it takes 
a long time to dial up a number and 
wait for someone to answer, as Op- 
posed to a push-to-talk radio. In short, 
especially doing a major sort, we need 
rapid and reliable communications.” 


_UPS Facts 
_ Founded: Seattle, Aug. 29, 1907 
~ World headquarters: Atlanta 


"Dally delivery volume: 3.14 

Dy billion packages and documents 

* Dally air delivery volume: 1.8 

< million packages and documents 

*| Service area: More than 200 

- countries and territories (in- 

» cludes every U.S. address) 

“| Employees: 326,800 worldwide 

“ (291,500 U.S.; 35,300 globally) 

* Customers: 1.61 million 
(shippers that receive automatic 

>, daily pickup service) 

* Operating facilities (hubs and 

“| centers): 1,713 

4 Delivery fleet: 157,000 vehicles 

“| (package cars, vans, tractor- 

©) trailers) 

“ Jet aircraft fleet: 224 total 

-, Chartered aircraft: 302 

= Daily flight segments: 995 

» domestic; 559 international 

_ Global telecommunications 

* network: 100 countries and 

= 900,000 users served 

+ (Information based on worldwide 

= facts presented at www.ups.com) 
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A ground team relies on communication with its hub control center to efficiently load a UPS 
plane. Hand-held radios are an integral resource for the procedure. Photo courtesy of UPS, 


UPS cannot rely on commercial sys- 
tems to address the demands of this op- 
erational necessity, he added. 

After receiving the FCC licenses, 
UPS proceeded with standardizing 
equipment in all facilities and develop- 
ing a central control. Frequency plans 
were put in place. A specialized data- 
base helped centralize purchasing. 


} 1 
j 1 
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“Our goal was to standardize what 
field people can order,” said Pfan- 
nenstiel. “By requiring them to 
purchase through a central office, we 
prevent deviations.” 

UPS has relied on Radio Communi- 
cation Systems, Louisville, KY, to build 
the equipment for all the facilities and to 
make sure that the frequency plans are 
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properly programmed to meet FCC 
compliance codes. All of the hand-held 
equipment is sent to Radio Communica- 
tion Systems for service, but fixed 
equipment is repaired by local outfits. 
“Our local affiliates are close by and can 
respond quickly,” Pfannenstiel said. 

Voice communications, incidently, 1s 
no longer used in the delivery trucks. Data 
communications, which can provide au- 
tomatic tracking of packages, is the more 
efficient technology. However, voice still 
has its place; emai] would hardly be the 
appropriate way lo communicate in the 
hubbub of a distribution center, where 
people are more busy doing other things 
than to sit down and look at a screen. 

Despite the long and arduous journey 
through the “refarmlands,” UPS has ben- 
efitted from getting a jump-start on the 
new FCC directives. 

“First and foremost, we've received 
primary frequency protection from any 
potential interference,” Pfannenstiel 
said. “This is critical, for many of our 
packages have priority status and cannot 
be delayed. Secondly, distribution cen- 
ters are big, noisy work areas. The 
voice/radio broadcast allows all of our 
workers to communicate instantly and 
cooperate to get the job done as effi- 
ciently as possible.” a 
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By Phoebe Yong 


For decades, police agencies nation- 
wide have depended on voice dispatch 
to maintain the lines of communication 
that are vital to doing their jobs. But, as 
communities and departments grow and 
the number of 9-1-1 calls escalates, of- 
ficers are finding that voice frequencies 
do not answer all their needs. 

This problem was evident in Philadel- 
phia as early as 1994, when a congested 
voice system delayed response to the 
frantic 9-1-1 calls of several citizens who 
watched helplessly as a group of juve- 
niles attacked young Eddie Polec witha 
baseball bat. Police officers didn’t arrive 
until 45 minutes after the first 9-1-1 call. 
By then, Polec was dead. 

Deputy Commissioner Charles 
Brennan, of the Philadelphia Police De- 
partment, Scientific and Technological 
Division, said he believed officers were 
available to answer the call on time, but 
the overcrowded voice channels had 


Yong 1s manager, marketing communications, of 
Sierra Wireless. 
Sierra's Web site is www.sierrawireless.com. 
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made it impossible to get Polec the as- 
sistance he needed. 

“There were probably units available, 
but we couldn’t get an assignment out be- 
cause the radio was so clogged,” Brennan 
said. “When one officer is talking to dis- 
patch, other officers and dispatchers can’t 
speak. It shuts them out. They 
have to sit and wait their turn.” 

Wait times can be particu- 
larly severe in major metro- 
politan areas. In Philadelphia, 
one dispatcher routed 30 or 40 
vehicles using only a single 
pipeline. And, with more than 
three million 9-1-1 calls and 
one million field checks per 
year, it was evident to this 
agency that its once reliable 
voice system was no longer suf- 
ficient. The Polec incident brought the 
problem to the forefront. 


Congestion afflicts all markets 
Communications problems aren‘t 
limited to metropolitan areas. System 
overloads have victimized smaller 
communities such as West Jordan, a 
suburb of Salt Lake City, and 


Left and opposite: Mobile computing has 
allowed Philadelphia police to access 
criminal and vehicle records without burden- 
ing voice channels. 


Above: Officer Jesse Camacho of the 
Altamonte Springs, FL, police works with 
9-1-1 call data in real time, thanks to PC 
card enhancement of his MDC. 
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Altamonte Springs, FL, which lies 
just west of Orlando. 

West Jordan's police department is 
one of 53 agencies within the Wasatch 
District, which covers half the state of 
Utah. With the district’s system of 
two-way radio dispatch through the 
Valley Emergency Communications 
Center (VECC), each agency found it 
difficult to distribute critical informa- 
tion across jurisdictions. 

“We had no common radio frequency 
to communicate with each other,” said Lt. 
Phil Bates. “We had no communication.” 

This lack of communication gave 


fugitives an easier channel of escape 
once they crossed a department’s field 
of command. 

Utah’s problems didn't stop there. 
Over the past few years, the state's 
crime rate and 9-1-1 calls had been con- 
sistently on the rise. The overburdened 
airwaves could no longer handle the call 
volume, and police officers were expe- 
riencing delays getting needed informa- 
tion for vehicle and background checks. 

“We've grown tremendously in popu- 
lation over the years, and there’s only so 
much reom for growth with radio spec- 
trums,.” Bates said. “|Frequencies are] 
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all issued out, so there’s no way to ob- 
tain any more. We needed to find a new 
system of communication.” 

So did Altamonte Springs, which had 
gotten by for years with a single-chan- 
nel, two-way radio. More than 40,000 
residents make their homes in the city’s 
9.5 square miles, and another 25,000 
commute there each day to work or shop. 
But, with a limited number of dispatch- 
ers handling the 50,000 9-1-1 calls and 
numerous field requests, the police de- 
partment outgrew its single frequency. 

But that wasn’t all. The communica- 
tions between officers and dispatchers 
were chaotic. Using the two-way radios, 
dispatchers would send the 9-1-1 calls 
to all officers in the field, giving them 
the chance to ask questions or to volun- 
teer to take the call. Questions about 
addresses and case data caused severe 
delays, as officers asked dispatchers to 
repeat crucial information. 

Likewise, non-emergency queries to 
the licensing database took nearly two 
minutes to complete because all the data 
were stored in one terminal. Further- 
more, Altamonte Springs’ unsecured 
voice channel opened up officer’s com- 
munications to eavesdroppers, putting 
officers and victims at risk. 


Getting backup from bits 

Each of these precincts, big and small, 
realized it had outgrown its voice dis- 
patch system and needed to find a mod- 
erm communications alternative. The so- 
lution? Mobile computers featuring full- 
time wireless data access via modems. 

Each system runs on cellular digital 
packet data (CDPD) networks, which re- 
lay packet-based data via circuit- 
switched cellular systems. Both Bell 
Atlantic Mobile and AT&T Wireless 
Services offer all-you-can-cal services 
in major metropolitan areas throughout 
the United States. Other carriers include 
GTE, Bell Mobility, MT&T, Comcast, 
Vanguard, SNET and SBC. Individuals, 
corporations and government agencies 
can subscribe to CDPD service, gaining a 
full-time connection to the Internet or to 
private networks with the same security 
protocols available for landline-based 
Internet services. 

Each packet is transmitted indepen- 
dently and carries its own destination 
and error-correction information. Thus, 
packet networks perform well in systems 
with variable traffic and channel 
quality—common conditions in the 
wireless environment. Furthermore, ser- 
vice is available when the user is moving 
orinafixed location. 

Both the Philadelphia and Utah 
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The Altamonte Springs P.D. has opted for PC (PCMCIA) cards for their MDCs that incorpo- 


rate a GPS option to improve officer safety and increase response efficiency. 


Police Departments adopted systems 
using Sierra Wireless’ MP200 
ruggedized, trunk-mounted modems. 
The MP200 is designed for high- 
power performance and is engineered 
to withstand vibration, extreme tem- 
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peratures, ignition noise, humidity and 
physical shock. 


Finding felons in Philly 
The Philadelphia Police Department 
introduced the MP200 slowly, begin- 
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ning with a pilot program that included 
50 mobile data computers (MDCs) con- 
nected directly to the department's 
central data system via Bell Atlantic’s 
CDPD network. 

Less than 12 hours after the first 
MDC had been installed, the system be- 
gan paying off. Two officers had ob- 
served a motorist behaving suspiciously, 
and one of them ran the license plate 
using the department’s newest tool. 
Within seconds, the officers knew the 
car had been stolen. 

“They were very excited and in- 
formed dispatch that they had a ‘hit 
on their MDC,” Brennan said. “They 
pulled the car over. The driver tried 
to run, but the officers were able to 
chase him down.” 

The new MDCs allowed officers to 
access criminal and vehicle records 
through local databases as well as 
through the National Crime Informa- 
tion Center, freeing up the once- 
overburdened airwaves. The pilot pro- 
gram was such a success that the de- 
partment soon expanded it and or- 
dered 650 additional MP200s. 

“A big plus with the MDCs is that the 
car-lo-car messaging is secure,” 
Brennan said. 

“Many officers don’t want to go on 
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the street without wireless data commu- 
nication anymore. To them, it’s almost 
as important as their guns.” 


Up-to-date in Utah 

West Jordan also saw the benefits of 
transmitting information securely, when 
the department chose CDPD services 
through AT&T. Another plus for the de- 
partment was that transmissions are 
RSA-encrypted and Internet protocol- 
based, offering simple, secure access to 
local area networks (LANS) and Inter- 
net-based law enforcement databases. 

West Jordan installed Toshiba laptop 
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PCs, the MP200s and a Premier Mobile 
Data Terminal Talk-Thru RF server 
from Software Corporation of America. 
This newly installed system allowed 
officers to communicate information in 
real-time without going through the Val- 
ley Emergency Communications Center 
(VECC) or a headquarters server. Now, 
VECC dispatchers function as a backup 
information source instead of the con- 
stant liaison between officers. The dis- 
patchers are free to focus their energies 
on the incoming 9-1-1 calls. 

Following West Jordan’s lead, other 
Utah police departments began installing 
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wireless data systems. Currently, more 
than 300 vehicles from the South Jordan, 
Midvale, West Valley, Murray and Sandy 
Police Departments—along with the Salt 
Lake City Fire Department, Highway 
Patrol, DEA and Sheriff’s Office—are 
using CDPD-based wireless data access. 
West Jordan maintains the email server 
for CDPD service. 

“This system has created communi- 
cations between departments that 
wasn't there before,” Bates said. “We 
pass along 20,000 to 25,000 messages 
between that switch daily. Now, if we 
have a stolen car here, we can replicate 
the message to everyone.” 

The Utah Highway Patrol’s tasks 
range from traffic enforcement to pro- 
viding security for the governor’s office. 
The department uses Sierra Wireless 
AirCard 210s, which offer multimode 
communicatios via a pairof PCMCIA 
cards that fit into adjacent Type II slots 
on laptop PCs. Troopers can submit time 
sheets and reports, as well as make on- 
the-spot background checks on suspects 
while they are on the road. 


Speeding response at the Springs 

Altamonte Springs also opted for the 
AirCard 210, which allows officers to 
read relevant data about each 9-1-1 call to 
assign themselves to the case in real time. 
Now, little time is wasted by having to re- 
peat and confirm basic information. 

With wireless data access, officers 
can expeditiously run checks from their 
vehicles. Officers can complete checks 
on stolen cars within three seconds, blis- 
tering speed compared to the two- 
minute wait for voice queries. 

Altamonte Springs officers also enjoy 
the improved public and officer safety 
that the PCMCIA cards bring. Quick ac- 
cess to federal criminal databases al- 
lows officers to check plate information 
before approaching the vehicle, thereby 
increasing officer safety. 

“The biggest benefit of this is that we 
are giving our officers the proper tools 
to do their jobs.” said Lt. William 
Telkamp, watch commander, Commu- 
nity-oriented Police Services. “In re- 
turn, we are achieving a higher standard 
for public safety and ensuring the safety 
of our officers is maximized.” 

It is this concern that persuaded 
Altamonte Springs to convert its system 
to MP200s with a global positioning 
system (GPS) option. 

“We feel the MP200s with GPS will 
increase officer safety,” said Telkamp. 
“If something happens that wasn’t radi- 
oed in, we'll at least have a starting 
point of where to search.” Telkamp also 
feels that response time to citizens’ calls 
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for help will be minimized. 

“If a robbery happens at a certain 
place, the dispatcher can determine 
what officer is closer to the scene and 
assign it to that officer,’ Telkamp said. 
“We can also sel up a perimeter easier 
to catch a suspect more efficiently.” 

Altamonte Springs plans to install the 
MP200s in 30 patrol vehicles and 10 
motorcycles. The trunk-mounted 
devices will be placed in the motor- 
cycles’ saddlebags or in their equipment 
boxes, which already house the sirens. 


Efficiency and safety 

Jn all three police departments, mo- 
bile data solutions have alleviated exist- 
ing problems with voice communica- 
tions. The systems arm officers with 
quick access to information, giving 
them a heads-up on the particulars of the 
person or vehicle sitting before them, 
while keeping voice communications 
free-and-clear. 


Www.adva nced-batte ry.com “Our wireless communication solu- 


tion has allowed us to become more 


Advanced Battery Systems, Inc. resourceful, while increasing officer 
and public safety,” Telkamp said. “We 
Holbrook, MA P 4 
want to do more, do it faster an 
(800) 634-8132 Fax (781) 767-4599 more efficiently.” 
e-mail: periphex @ aol.com Brennan is satisfied as well. “Our 


MP200s have proven to be almost flaw- 
less, and we are extremely happy with 
the product,” Brennan said. “The system 
has been a home run for us.” 

° e ° Police departments will have expand- 
Reliable, Flexible, High Performance ing requirements for flexibility of a self- 
contained Internet access device and the 
Dispatch Consoles high-power and GPS options of PC 

= cards. To meet these needs, Sierra Wire- 
less has designed the AirCombo 350, 
which merges a Type II network inter- 
face card supporting Windows 95, 98 or 
NT with a vehicle-mounted power am- 
plifier that increases the interface card’s 
output power from 600mW to a full 3W. 
This system allows officers to access in- 
formation from their laptop while inside 
or outside their vehicles. | 
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By David Keckler 


Under the spreading F-C-C 
The allocation stands; 

The choice, a mighty frequency 
For work and safety land; 

And the coverage of its brawny waves 
Makes strong this iron band. 


As we poise on the advent of a new millennium, when all 
anyone wants to talk about is Internet Protocol, digital any- 
thing and communications “solutions,” it’s time for an ode to 
the last band standing. 

Its not new. It?s not sexy. Heck—it’s still calling itself 
radio instead of wireless. The Quasimodo of telecommunica- 
lions is VHF highband, hiding in the towers and doing all the 
work. MRT readers deal with more than a dozen different, 
high-profile. mobile communications bands, ranging from 
trunked SMR and ESMR at 800MHz and 900MHz to paging 
frequencies to UHF-TV to PCS. Despite their individual busi- 
ness und agency plans, the one band with which most of them 
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user-friendly, menu-driven interface is easy to use and requires 
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and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com, Site Master from Anritsu. 
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(over 80%) still dance is good ol’ 
VHF highband. 


Busting the bad boys 

Several estimates still put three- 
quarters of law enforcement communi- 
cations in VHF highband. (That would 
be about 1.2 million transmitters, give 
or take a base or two, using FCC licens- 
ing figures.) Most agencies have con- 
ventional analog systems, and although 
nearly half will replace and upgrade 
over the next 10 years, most will stay at 
VHF highband. Use of 800MHz and 
digital systems will probably double 


from their current rate of deployment; 
about 30% of agencies will be trunking 
by 2010. These changes, however, tend 
to take place in large agencies. 

Despite high-profile, national efforts, 
a large majority of agencies prefer local 
interoperability planning, and most 
agencies still use VHF highband for in- 
teroperability with other law enforce- 
ment entities. Only about 5% of state 
and local law enforcement agencies 
employ 100 or more full-time sworn 
personnel. Granted, that small percent- 
age accounts for two-thirds of people in 
blue—which is multitudinous mobiles 


The Best Value in Two-Way Radio 


The new PRYME MicroConnect™ 
line of two-way radios has 
something for everyone. These 
are powerful portables (5-Watts 
VHF or 4-Watts for UHF) that are 
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reinforced knobs and a metal 
chassis for durability, and the 
back-lit LCD display helps the 
user keep track of the radio’s 
status, even at night. The 
MicroConnect™ line of portables 
offers an impressive 
combination of power and 
capabilities. 
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and plentiful portables—but the remain- 
ing third scatters across 17,000 small 
departments (read: customers) from Key 
West to Nome. It’s a substantial market, 
but the city council members and 
county commissioners are not going to 
pony up for sexy radio systems. 
(They're still paying the bills for Y2K 
and ADA compliance.) Highband users 
tend to be on a tight budget (or, people 
on tight budgets tend to be highband 
users—take your pick), and there are 
equipment and construction savings in 
single-site buildouts. These smal] agen- 
cies do not attract direct sales from 
Schaumburg, IL, Lynchburg, VA or 
Long Beach, CA. Their equipment will 
come from those places, but it will come 
through local dealers, and they know 
VHF highband. 


Universal workhorse 

Interoperability needs are not limited 
to law enforcement, Fire protection, 
EMS, and forestry services lean on VHF 
highband for that function as well. Like- 
wise, VHF “high-life” has been the band 
of choice for auto emergency response, 
railroads, highway maintenance, taxi- 
cabs, utilities, manufacturing and en- 
ergy production. These users are not on 
the band because the FCC said “Sit 
here.” They use it because the radios 
work for the jobs they have to do, 

The characteristics of VHF highband 
make it suitable to these professions. 
Two-way mobile radio operates in a 
small world—maybe one to 20 miles. 
For mobiles to keep in touch with 
base—and each other—transmitters 
have to have sufficient signal strength to 
cover that whole world. Propagation 
characteristics have to be suitable, 
Operating frequencies have to be ina 
part of the spectrum where antennas are 
efficient, omnidirectional and can be 
conveniently placed on masts, vehicles 
and portables (read: short). It has to be 
easy (and inexpensive) to generate ad- 
equate RF power. Vertical polarization 
is necessary to keep the radios robust 
and to gain a higher field strength near 
the ground. Short-range propagation 
also means the capability to assign the 
same frequency to a similar entity 50 
clicks down the road. 

VHF highband propagation charac- 
teristics are more suitable for afford- 
able, wide-area coverage than higher 
frequencies. Antennas are short; range 
is good to excellent in urban and sub- 
urban locales; there is medium sus- 
ceplibility to interference and foliage 
path loss is low. Okay. urban building 
fill-in coverage isn’t so hot—but no 
band is perfect. 
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Public Safety 


Our radio dispatch, E9-1-1 
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Mobile Radio 


Customize a radio-telephone 
network for organizations 
such as utilities, healthcare, 


Paging Networks 
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Wireless SCADA 


As total systems or updates 
to multi-vendor systems, 
our Wireless SCADA, 


Telemetry, and Alarm 
Processors are ideal for 
waste/fresh water, oil/gas, 
and electric utilities. 


systems ensure a perfect fit 
for hospitals, hotels, 
casinos, and factories. 


airports, campuses, and 
forestry that ensures 
complete control and 
security. 


police, fire, and emergency 
medical agencies save lives 
and protect property around 
the world. 


highly-reliable, easy-to-use, and reasonably-priced 
communications systems. 
Many users in diversified applications recognize our 
commitment to quality products and superior service. 
Small and large organizations around the world 
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Gilding the lily 

Imperfect or not, there has been a lot 
of upgrading of VHF equipment in the 
last 50 years, but the old indulgent 
highband continues to accommodate us 
with each new twist. The post-World 
War II appearance of the transistor made 
mobile radio a reality by creating some- 
thing you could more easily put in a ve- 
hicle. Integrated circuits 20 years later 
made it something you could wear. 
Modulation schemes keep changing. 
Amplitude-companded single-sideband 
for spectrum conservation was the rage 
15 years ago; now add to that “linear 


modulation” (LM; which some may ar- 
gue is essentially the same thing). 

Radios got smaller, data baud rates 
got faster, trunking protocols were cre- 
ated, continuous tone-controlled and 
digitally controlled squelch systems 
were added. Filters have been improved, 
and receiver chains have been refined. 
Multimode radios became available, 
and there are more than a few compet- 
ing technologies now for modulating 
signals and accessing channels. 

The overriding concern, however, is 
not improving technology to make 
VHF highband work better; it’s how 
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to get more people on /ess of it. 


The ‘Incredible Shrinking Bandwidth’ 

After W.W.II, there was a brief, shin- 
ing moment in the land of VHF 
highband, when channel spacing was 
100kHz. Then, thanks to the previously 
mentioned refinements in radio equip- 
ment, everyone wanted to use it. Then 
for years channels were 30kHz wide and 
spacing shrank to 15kHz. In the 1980s, 
private user groups became advisory 
committees one morning to handle fre- 
quency assignments because the FCC 
had other. It was staging rehearsals for 
its refarming initiative (which has had 
nearly as long a run as “Cats”). 

Suddenly we were talking about 
12.5kHz, 7.5kHz and (with LM) 5kHz 
channelization. “Thin” is “in.” Federal 
agencies, like the FBI, INS and U.S. 
Marshals Service, must halve their 
bandwidth allocations for VHF by 2005S, 
and federally regulated commercial en- 
lities are following suit. MRT will ex- 
amine some band plans for narrowband- 
ing VHF highband in the future. 


And the band played on 

Still, one 10-channel, trunked, nar- 
rowband repeater site is a lot of bang 
for the buck—so is a plain vanilla 
conventional system. Analog voice 
transmission techniques are still 
healthy. VHF highband may not get 
the publicity afforded other frequen- 
cies these days, but it’s still out there 
every day, doing good work. If you 
operate it, say it loudly and proudly: 
“1 Y VHF HB.” 
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The Patriot Plus Series offers LTR and PassPort protocols 


Ritrons’ earned reputation for efficient, versatile, and 
affordable in-plant radio systems has evolved to give you 
an edge against obsolescence by featuring backward 
compatibility, interoperability, and the advantages of 
trunking. You can now offer your customers affordable 
in-plant trunking systems and wide area UHF trunking 
with the new The Patriot Plus Portable radios. 


Patriot Plus radios are manufactured in the 
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performance electronics, and provide 
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Filling nulls in PCS systems 


Coverage extension and null fill in PCS systems can be accomplished with SW 
CDMA bidirectional air-interface amplifiers. 


By Bob Swinney 


PCS carriers are tasked with providing transparent access 
to the world of modern communications, Users only see the 
handsets and are oblivious to the system technology and vast 
infrastructure required to furnish cost-effective coverage 
throughout the network. They want complete freedom to 
move about without annoying communications disruptions 
when they encounter RF shielded areas like buildings, tun- 
nels, parking garages or terrain obstructions. 

During the early days of PCS, a disturbing “rule of thumb” 
crept into communications system design procedures. This 
rule said three or four PCS cells are necessary to provide the 
same coverage as one 850MHz cell, a requirement that hin- 
ders providing cost-effective PCS service. 

Today, bidirectional amplifiers (or repeaters), particularly 
the higher power models, solve PCS coverage problems with- 
out increasing the basic cell count, thus tossing the old rule. 
Before addressing application solutions, some general consid- 
erations influencing bidirectional amplifier systems design 
will be discussed. 


System considerations 

Bidirectional amplifiers (repeaters) in RF communications 
systems operate in much the same way as other transceiver el- 
ements, That is, they receive RF in one port and transmit RF 
on another port. Bidirectional amplifiers are really two am- 
plifiers “turned” in opposite directions with their inputs and 
outputs combined and steered by directional elements, gener- 
ally either circulators or diplexer filters. (See Figure | below.) 


Range estimation 

The goal of a bidirectional amplifier is to adjust RF power 
toward a target area that is otherwise not served by the base 
station. Bidirectional, of course, means RF in both the trans- 
mit and the receive directions is processed by the amplifier. 
The two routes (really the same route) are typically known as 


PREAMP-2. -——— PA-4-—_____ 


Figure 1. Block diagram of a typical bidirectional amplifier. 
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the downlink and the uplink. Downlink signals move from the 
base station to a mobile (or portable), and uplink signals move 
from mobile to base. Propagation characteristics of the path 
in both directions are of interest. A bidirectional amplifier, or 
repeater, assists in shaping coverage to fit specific nulls within 
the service area of a base station. 

Basic propagation is described by the free-space loss 
equation: 


Loss, = 32.3+ 20logD + 20logF 


where 
D = distance (in miles) 
F = frequency (in megahertz). 

This equation can be used to predict range under free-space 
conditions (that is, line-of-sight without multipathing). For 
example, how much signal could be expected from 10W ef- 
fective radiated power (ERP) over a distance of five miles ata 
PCS frequency of 1,900MHz? Substituting these values into 
the free-space loss equation yields a free-space loss of 112 dB. 
The 10W ERP expressed in decibels above 1!mW (dBm) is a 
transmit level of +40dBm. The +40 dBm transmitted signal 
undergoes a 112dB loss over the path to the distant end. De- 
termining receive level is then a matter of adding gains and 
losses over the path. Considering a receive antenna gain of 
15dB with receive line and multicoupler losses of perhaps 
5dB, the transmitted signal would reach the far end with a 
level of —62dBm. The arithmetic is: 


+40dBm (ERP)—112dB (FSL)+15dB (Ant. gain) —5dB (line) = -62dBm 


Similarly, on the uplink side, assuming a portable transmit 
level of 600mW (+27dBm), 6dB of portable antenna loss, the 
same path loss of 112dB, and line and multicoupler losses of 
5dB, a signal of —80 dBm reaches the base station receiver. 
This implies the system is “talkback limited.” or unbalanced, 
from forward link to reverse link, by about 18dB. In this ex- 
ample, a bidirectional amplifier with adjustable gain would 
achieve parity between downlink and uplink. In general, null 
fill projects require bidirectional amplifiers. 

By definition, “free space” assumes that there is a line-of- 
sight path between the transmitter and the receiver. But, be- 
cause of tower height and terrain considerations, free-space 
path conditions may not exist. A test equation that can be used 
to estimate the differentiation between free space and other 
propagation models is: 


d =(2.3x10~)F(H,H,) 
where 
Swinney is an applications engineer for the Andrew RF Amplifier Group in Dallas. 
He can be reached through email at bob.swinney @andrew.com. This article is a 


revised and updated version of an article that originally appeared in MAT's companion 
publication, Site Management & Technology, in the Spring 1999 issue. 
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Figure 2. Typical system gains and losses. 


d = distance ( in miles) 

F = frequency (in megahertz) 

Hy = transmitting antenna height (in feet) 
Hr = receiving antenna height (in feet). 

When the path distance is less than d, free-space propaga- 
tion is used. When the path distance is greater than d, another 
propagation model is used. 

Many propagation models are in use today; most of them 
are parts of range-prediction programs. The Egli model is a 
straightforward manual method of predicting overall propa- 
gation loss over gently rolling terrain with average hill heights 


of about 50 feet. The Egli model is expressed as: 


A, = 117+40logD + 20logF — 20log(H,H, ) 


where 

Ag = path attenuation (in decibels) 

D = distance (in miles) 

F = frequency (in megahertz) 

Hr = transmitting antenna height (in feet) 
Hr = receiving antenna height (in feet). 

A fill-estimation formula giving estimated RF coverage of 
dipole antennas can be derived from the free space loss equa- 
tion, When antenna gain referenced to a dipole and line loss, 
amplifier gain, internal loss, available off-air signal strength 
and receiver sensitivity are taken in account, the derived for- 
mula becomes: 


D,., =log" | Seas Senss - Ao LaR3- 208) |, $580 


where 
D = distance between the dipole antenna and receiver 
} = signal strength at the outside antenna (in dBm) 
A = outside antenna gain (in decibels) 
G = amplifier gain (in decibels) 
Sens. = receiver sensitivity (in dBm) 
X = line loss (in decibels) 
L = inside absorption losses from walls, furniture, etc. (in dB) 
F = frequency (in megahertz). 

To obtain coverage in square feet, square the result and 
multiply by pi (7). 

Figure 2 above left shows typical system gains and losses 
and how these values are used in the adapted free-space loss 
equation. In this example, an off-air pickup antenna and 
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bidirectional amplifier feed a single-point antenna in a 
building’s parking garage within the sector coverage of a PCS 
cell site. The goal is to fill the parking garage null, which is 
beneath the building. Atop the building is ina —85 dBm sig- 
nal strength contour. Substituting appropriate values into the 
formula, we have: 


nog | 35+ ISA TOSS S12 32.5 20191900)) 5280 = 536 
20 

where 

D = distance between inside dipole antenna and receiver 

S = ~85dBm outside signal strength on the roof 


A = 15dB off-air antenna gain 

G = 70dB bidirectional amplifier downlink gain 
Sens. = —95 dBm receiver sensitivity of mobile unit 
X = 5dB total line loss 

£ = 12dB interior absorption losses 

F = 1,900MHz. 

Figure 2 shows that estimated coverage is approximately 
536 feet, or 903,000 square feet, around a dipole antenna in 
the interior of the null target area. (A dipole is shown for ex- 
ample purposes only. Radiating coaxial cable is recom- 
mended for efficient distribution of null-fill RF.) Variables in 
the “fill estimation” formula should be qualified as much as 
possible by measurement before using them to predict cover- 
age. The formula considers only line-of-sight propagation and 
neglects multipath and other variants. Multipath can enhance 
or degrade performance, depending on conditions. Also, the 
absorption qualities of walls, furniture and other objects 
should be evaluated. The formula assigns a value of 12dB (L) 
as an estimated amount of absorption loss, Some texts assign 
an L value of 20dB or more, depending on the texture of the 


interior space to be filled. Preferably, absorption loss in a 
sample of the null target should be measured, giving a 
“dB/foot” density quantity for use in the formula. 

The partial downlink budget shown in Figure 2 is built with 
some of the terms used in the coverage formula. A similar 
uplink budget can be calculated all the way back to the base 
station receiver. More link budgets will be included in the 
amplifier system design examples. 


Composite power 

"RF power" generally refers to composite power, the total av- 
erage power in the envelope. Assuming all carriers are of equal 
power in a RF envelope, composite power is described as: 


CompositePower,, = CarrierPower + (101g (1)) 


where 
n = number of carriers and power is in decibels. 

For example, in the formula above, !6 carriers (or channels) 
of 8W (39dBm) each represents a composite power of 126W 
(51dBm). Or, a LOW (40dBm) amplifier is delivering its rated 
power out over eight channels if the power in each individual 
channel is 1.3W (31 dBm). 


Isolation concerns 

Isolation between an air-interface antenna and a null-fill 
(repeating) antenna should be at least 10dB greater than 
system gain, as shown in Figure 3 on page 58. This 10dB of 
isolation is the minimum amount necessary to ensure system 
stability. Sufficient isolation is usually not a problem because 
isolation is an inherent quantity in a null-filling application. 
Thus, the same obstruction losses that must be overcome to 
“fill” the target area are usually more than enough to meet the 
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GAIN =Xd8 


PATH LOSS (ISOLATION) = YdB_ 
FOR STABLE SYSTEM, = Y>>X 


Figure 3, Minimum isolation required for system. 


10dB isolation requirement. Antenna performance can pro- 
vide additional isolation, The front-to-back ratio is a standard 
directional antenna term describing the ratio, in decibels, of 
torward-radiated power over power radiated off the back side 
of an antenna. Front-to-back ratios of 15dB-25dB are fairly 
common among directional antennas. Additional horizontal 
isolation can be obtained by taking advantage of structural or 
topographic features, such as penthouses or hills. 

When directional antennas are mounted collinearly (one 
directly above the other), isolation is greatly enhanced by 
vertical separation. Vertically polarized antennas have pattern 
nulls off their ends. Fortunately, at cellular and PCS frequen- 
cies, the deep end nulls of directional antennas can be used to 
achieve additional isolation. 

The vertical antenna isolation graph in Figure 4, above 
right, is based on the equation: 


Isolation, = 28+ 40 log = 


\ AT 1,900 MHz = 0.52 FT. 


a 
= 
z 
=] 
= 
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Figure 4. Vertical antenna isolation at 1,900MHz. 


where 
SV = vertical separation between antenna radiating centers 
dX = wavelength (same units). 


Output power and intermodulation 

The output power of a bidirectional amplifier is formally 
expressed in terms of its 1dB compression point, which is the 
output power at which gain has dropped IdB from where it 
would have been in a totally linear system. Intermodulation 
(IM) worsens with increasing levels of overdrive. The pro- 
jected amount of IM can be calculated by using the amplifier's 
1dB compression point and output signal power levels. 

In general, bidirectional amplifiers are operated in a man- 
ner that keeps the composite power output well below the 1dB 
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compression point. This is done to minimize IM products. Be 
careful to ensure that the input composite power is not capable 
of overdriving the amplifier. Input power levels must be ac- 
counted for in accordance with the "10log(# of carriers)" rule 
previously mentioned. In signal-dense urban areas, it is often 
necessary to filter the input of broadband amplifiers to pre- 
vent competing signals from driving an amplifier's output to 
its [dB compression point. An overdriven amplifier generates 
significant IM and, worse, it will totally saturate, resulting in 
desensitization to its intended signals. 


Noise considerations 

Noise factor and noise figure — System noise is another 
anomaly that affects RF propagation. Basically, there are two 
types of noise. One is inherent to the environment, and the 
other is generated within the equipment. One might argue 
these ultimately become the same thing. Here, consideration 
is given to noise in bidirectional amplifiers and “front-end” 
noise in typical communications receivers. 

The ultimate sensitivity of an amplifier is set by the noise in- 
herent to its input stage. A precise evaluation of an amplifier's 
performance, as far as noise is concerned, is described by its 
noise factor—the specific numerical proportion of a device's 
input signal-to-noise ratio (SNR) to its output SNR at a certain 
temperature and over a certain bandwidth. The logarithmic ex- 
pression of noise factor is its noise figure, and, thus the output 
noise power generated in a device is given by: 


P, =—-174+10logBW+G+N 
where 
PN = noise power in dBm at 290° Kelvin (room temperature) 


BW = bandwidth (in hertz) 
G = gain (in decibels) 
N = noise figure. 

Example: From the formula above, total noise power gen- 
erated in a cellular amplifier with a gain of 40dB, a noise fig- 
ure of 10dB, and across a 25kHz bandwidth would be 
—80dBm. This amplifier, if driven to its maximum output 
power of 1W (30dBm), would have an output SNR of 
[30 — (—80)], or 110dBm. This is a huge SNR, and it affords 
excellent operation in single-amplifier systems. However, as 
amplifiers and passive elements are added in cascade (as they 
are in large distribution systems), noise buildup must be ad- 
dressed. As distance increases and amplifiers are added, noise 
performance becomes increasingly critical. 
> Amplifiers in cascade — When several devices are cas- 
caded to form a chain, the whole chain can be evaluated as a 
single element with a cascaded noise figure. The general for- 
mula for total system noise factor (Fs) is: 


re=f of 51), it . 
G, G,G, G,G,G,---G,,1, 
where 


Fs = system noise factor 
Gi...Gin—1) = numerical gain of individual elements: 


-1| gain,dB ‘ 
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Figure 5. Cascaded amplifier system. 


Example: 110 feet of 7/s-inch, foam-dielectric coaxial 
cable, two bidirectional amplifiers, and a bandpass filter are 
cascaded as shown in Figure 5 above. 

Coaxial cable loss is 1.4dB, amplifier #1 gain is 35dB, 
amplifier #2 gain is 38dB, noise figure of each amplifier is 
10dB, and the insertion loss of the filter is 3.5 dB. The system 
noise factor is: 


r= 1as4[ Sot, 224-1 omens” 
0.72 (0.72)(3 162.27) (0.72)(3162.27)(0.45) 


therefore the system noise figure is: 


N = 1010g13.89 = 11.43 


Thus, the noise figure of the cascaded string, 11.43dB, is 
greater than the noise figure of the first active element in the 
string, 10dB. This relationship is always true; how much 
greater the noise figure of the cascaded string is than the first 
active clement depends on the "noise mass" of the string. (Be- 
cause it makes little difference to the outcome, noise contri- 
butions of short jumper cables were not included in this ex- 
ample.) In more formal noise performance evaluations, all 
noise-contributing elements should be considered. 

When a series of cascaded amplifiers, each of gain G, is 
interconnected, with each driving a load equal to its gain 
(loss = G), the system is said to be a “OdB system.” The sys- 
tem noise factor equation then simplifies to: 


Fs=F +(F,-1)+(F,-1)+...R,-) 


Simplifying further and converting to noise figure, this 
becomes: 


N = 10log(n(F -1)+1] 


where 

N = noise figure 

n = number of amplifiers 
F = noise factor. 

For example, in Figure 5, four sections of cascaded line am- 
plifiers and radiating cable are operating in a “OdB” tunnel 
system. Each line amplifier of 20dB gain drives a section of 
radiating cable with 20dB loss. 

The uplink noise figure of each line amplifier is 9dB. The 
noise factor is therefore: 


ai 9 
F =log"| —|=7.9 
10 
From the zero dB noise figure equation above, the cascaded 
noise figure of the amplifier string becomes: 


N = 10log[4(7.9—1) + 1] = 14.6 


Noise power out of the string can be evaluated by applying 
the string noise figure to the last amplifier in the string as if it 
was operating alone. With a 25 kHz bandwidth this is: 
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Figure 6, PCS amplifier spectral regrowth at 2W output. 


P, =—174+ 10/og25,000 + 20 + 14.6 =—95.4dBm 


SNR at the string end is referenced relative to -95 dBm. If 


the amplifier signal output is +30 dBm, SNR would be 


(30 — (—95) = 125dB 
& Sensitivity — One definition of sensitivity is “the smallest 
signal that a network can reliably process.” This specifies the 
strength of the smallest signal at the input of a network that 
causes the output signal to be M times the output noise power. 
M also must be specified, and it is usually “1 
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” Some receiver 


sensitivity measurement procedures, such as 12dB SINAD, use 
a slightly different value for M. With M = 1, PN (noise 
power) is also the noise floor. For a source temperature of 
290°K and across a specified bandwidth, the relationship of 
sensitivity and noise figure is: 


—174+N+10logBW + 10logM 


Over a typical channel bandwidth of 25kHz, the basic sen- 
sitivity of a typical |W bidirectional amplifier (V = |0dB) is 
—120dBm. This is much lower than the —116dBm receiver 
sensitivity of an ordinary communications receiver, 

In the first example above, with two of these amplifiers, 
cable and filter (VN = 11.4). the basic sensitivity would be 
—119dBm. Thus, noise builds up as component count in- 
creases. However, —119dBm is still below typical radio re- 
ceiver sensilivity, meaning that weak output signals at the 
threshold of receiver sensitivity would still be discernible 
above the noise floor. SNR, although not good in this case, 
would be expressed as (—116dBm — (—119dBm))} = 3dB. In 
other words, sensitivily is approaching the limit of usability 
with respect to —116dBm signals. 

At any point in a system, or network, a sensitivity calcula- 
tion indicates if the system is capable of processing signal lev- 
els that are expected at that point. In any application, it is vi- 
tally important to maintain a sufficient margin of signal power 
over noise power (SNR). Acceptable SNR is the result of ad- 
equate sensitivity. 

& Noise and CDMA — Calculated total output noise power 
(PN) of a typical CDMA amplifier with 95dB gain, noise 
figure of 6dB and across a 1.25MHz bandwidth is —12dBm. 
At first, this seems like an alarming amount of noise power, 
especially compared with a typical base station receiver 
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sensitivity of —116dBm (0.35mV). Seemingly, noise power 
of such amplitude would certainly “swamp” the front end of 
any sensitive receiver. Consider, though, that this noise 
power will be attenuated by the path loss from the repeater 
amplifier to the receiver. 

Now PCS system designers, integrators, installers and 
service providers can extend PCS system performance with 
newer 8W, channelized, bidirectional amplifiers that pro- 
vide signal level enhancement to the PCS spectrum. An 8W 
CDMA amplifier has the gain and output power range 
needed to boost RF signal levels sufficiently for use in a 
variety of in-building and outdoor null-fill applications and 
to extend PCS services into locations such as airports, 
metros, hospitals, parking garages, business parks, cam- 
puses or high-rise offices. 


CDMA transmission 

Figure 6 on page 62 is a test plot of a CDMA 1900 
amplifier showing spectral regrowth. The TIA/EIA stan- 
dard for spectral regrowth requires that average intermodu- 
lation measured in a 30kHz bandwidth be 45dB below the 
average power measured in a 1.25MHz bandwidth. There- 
fore, the marker delta reading must be corrected by the 
bandwidth ratio of 1.25MHz/30kHz, or 16.2dB. The plot 
shown in Figure 6 demonstrates a —50.4dBc intermodula- 
tion to composite power ratio. CDMA signals come 
through unchanged other than having undergone a nominal 
3.5ms (either link) throughput delay. The capacity en- 
hancement and transmission advantages of CDMA are to- 
tally accounted for in the signal passage through these am- 
plifiers, bringing a new definition to the term “transparent” 
in CDMA applications. 
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Figure 7. Amplifier and radiating cable for building null fill. 


CDMA application examples 

& Buildings — A few examples will show how coverage 
can be extended into RF-shielded locations with the proper 
use of amplifiers. In most cases, line losses will not be 
shown separately. In a real system, line losses are “system- 
specific” and can be held to reasonably low values by proper 
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UPLINK BUDGET 


Portable transmitter output, 6(00mW 
Portable antenna efficiency 


Coupling loss to radiating cable @ std. 20 ft. —69dB 
Add for 60 additional ft. (20 log 60/20) —10d8 
Add for 90% coverage —9 dB 
Building interior obstruction losses* —23dB 
Radiating cable line loss, 150 ft. —12dB 
Bidirectional COMA amplifier gain +95dB 
Outside antenna gain +15dB 
Path loss to BTS, Egli model —112dB 
BTS antenna gain +15dB 


BTS line loss, multicoupler, etc. 
Uplink signal level into BTS receiver 


* Inside building obstruction losses from walls, door, furniture, 
etc. This quantity should be measured to ensure the best sys- 
tem design. The —23dB Is an educated guess only. Actual ob- 
struction loss through 60 ft. in a typical building might be a few 
decibels more or less than this. 


cable selection. Thus, in these examples, when line losses 
are not shown, they can be assumed to be lumped in with 
other component losses. 

Figure 7 on page 63 depicts a 10-story building of ap- 


proximate dimensions 150 ft. X 120 ft. x 100 ft. located 
1.4 miles from the base station (BTS). The building an- 
tenna height is 160 ft. and the BTS height is 40 ft. Calcu- 
lated (Egli) path attenuation to the BTS is 112dB. 

The building is constructed of concrete and steel with met- 
allized, tinted windows, and as such is virtually RF-shielded 
from the PCS base station. The challenge of extending CDMA 
coverage into this building can be accomplished with a bidi- 
rectional amplifier and [50 ft. of radiating coaxial cable. 


Professional, Reliable 


On-Site Paging 


© VHF, UHF Band; POCSAG. 
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® 1, 2, 5, 25, 50, or 100 Watts. 


Ideal for Hospitals, Factories 
and other On-Site paging applications 


Page Nurse Call [Information 


Monitoring Alarm Status 
a 


Radiating cable is the null-fill antenna in this system. 

In the link budgets and comments to follow. CDMA trans- 
mission and distribution is dealt with as if it were conven- 
tional modulation. The example in Figure 7 presumes the sys- 
tem is “uplink-limited™ or “talkback-limited.” That is, the 
transmission in the building is poor both ways—but worse in 
the uplink direction. Therefore, the example will “design to” 
or tailor performance to the uplink direction, as shown in the 
budget in the box at the left. 

The —92dBm signal into the receiver is 24dB above 
typical receiver sensitivity of —116dBm. This is “good 
margin,” capable of offsetting other system unknowns or 
design oversights. 

With the knowledge that a workable uplink budget can 
be achieved, the downlink budget is then considered. Be- 
cause the system is uplink-limited, there are no critical 
downlink considerations. The downlink calculation does, 
however, provide a good “sanity check” for previous cal- 
culations and gives a strong starting point for installation 
gain adjustments. The downlink budget in the box on 
page 65 determines that +86dB of gain is needed to reach 
portable receivers with a signal level of -90dBm. 

The —90dBm signal level into the portable receiver is 
about 26dB above receiver sensitivity. This, too, is “good 
margin.” A gain of only 86dB is required in the downlink, 
whereas the full amplifier gain of 95dB was necessary in the 
uplink budget. The required gain difference is attributable to 
the difference in BTS output power compared with mobile 
output power. The talkback limitation was a known concern 
at the outset, and it explains why it was “designed to the up- 


link” before considering the downlink. 
& Highways — Ina rural highway scenario, bidirectional 
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amplifiers can reduce numbers and costs compared with a 
BTS-only approach. Typically, one BTS and four amplifiers 
can be used to obtain greater coverage distance than two base 
stations. The scheme of one base station and four amplifiers 
can be extended over long stretches of highway. Obviously, 
considering capital equipment, backhaul and yearly recurring 
costs, this can amount to significant savings in the service 
provider’s highway coverage budget. The BTS is the most likely 
place to start with in the description of a highway system. 

In a highway coverage system, reasonable distances can be 
reached with 100-foot towers. As in most mobile systems, a 
highway coverage example will be severely limited in the 
“talkback” direction. Tall towers assure line-of-sight propa- 
gation between amplifiers, but the ultimate goal is to reach a 
mobile on the ground. Tower-to-mobile range is calculated by 
a range prediction model such as the Egli model. Figure 8 on 
page 66 shows the downlink range to a mobile that can be ex- 
pected from a BTS transmitter output of 16W (42dBm). For 
this example, a 100-foot tower and a 22dB-gain antenna were 
chosen. Path loss is determined by adding gains, losses, and 
receiver sensitivity and solving for “X."” The downlink gain 
budget from BTS to mobile is: 


42dBm + 22—X —6 =—-95dBm 


where 

—95dBm = mobile receive target level 
22dB = antenna gain 
—6dB = portable antenna efficiency 


Solving, X = —153dB. 


With a 100-foot tower, a 22dB-gain antenna and —6dB of 


receive antenna “gain,” a 42dBm-ERP signal will be attenu- 
ated by 153dB over the path. Solving the Egli formula for path 
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See us at IWCE, Booth #1001 | 


| crécenid 


j}| THCHNOLOGIRG 


Circle (58) on Fast Fact Card 


www .mrtmage.com 


DOWNLINK BUDGET 


BTS transmitter out, LOW +40dBm 
Line and combiner loss —5dB 
BTS antenna gain +15dB 
Path loss to remote site —112dB 
Receive antenna gain +15dB 
Bidirectional CDMA amplifier gain +86d0B 
Radiating cable line loss, 150 ft. —12dB 
Coupling loss from 42" radiating cable 

@ std. 20 ft. —69dB 
Add for 60 ft (20 log 60/20) —10dB 
Add for 90% coverage —9dB 
Building interior obstruction losses —23dB 
Portable antenna efficiency —6dB 
Downlink signal level into 
portable receiver —90 dBm 


distance yields: 
_,| 153-117 -—20log1, 900 + 20l0g(100 x6 
40 
This establishes a BTS talkout range of 4.5 miles, Next, it must 
be determined if the mobile can talk back to the BTS receiver 
over the same path. Because the system is talkback-limited, a 
tower-mounted amplifier (TMA) is required in each uplink re- 
ceiver. Uplink gain budget from mobile to BTS receiver is: 


= 4.46 miles 


27dBm —6—153+22+ X =—95dBm 

where 

27dBm = 600mW portable output 

—6 = portable antenna efficiency 

X = additional gain 

Solving, X = 15dB, or the amount of additional gain in the 
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Figure 8. Highway coverage example. 


uplink path necessary to establish parity between BTS talkout 
and mobile talkback. 

So, it appears that a 1SdB-gain TMA will offset the dispar- 
ity between talkout and talkback. Unfortunately, because of 
noise considerations, a 15dB-gain TMA will not deliver a 
15dB path improvement. 

Path improvement through use of a TMA can be estimated 
by noise analysis of the receive path on a “before and after” 
basis, as shown in Figure 9 below. The noise between the an- 
tenna and the input to the receiver can be calculated on the 
“before” diagram. Each noise-contributing element is calcu- 
lated separately before combining in the cascade noise factor 
formula, starting at the input jumper. 

Input jumper: 


-0.3 1 
G =log™'| —~ | =0.93 and F =| —— |=1.07 
6 10 mn Ea 
100-foot, ?/s" line: 
G=log" | F-[ aig |-158 
10 0.63 
Duplexer: 
G=log?| =! -078 na =| 505 =1.29 
1 0.78 


LINE 100° 
(7/8") 
~2.0dB 


Figure 9. Path improvement with tower-mounted amplifier. 
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Receiver, with noise figure. N, of 5dB: 


F =log" [3] = 3.16 


Cascade noise factor: 


p-1074| = 1.29-1 | 3.16-1 |-6% 
0.93 (0.93)(0.63) | | (0.93)(0.63)(0.78) 


Therefore, noise figure of the system without a TMA: 


N = 1010g6.92 = 8.40 
Referring to the “after” diagram in figure 9, system noise 
figure with a TMA can be calculated. The path through the 
TMA has special support components including a different 
duplexer and a bias tee. It also uses a smaller, more economi- 
cal 2" feeder cable, starting at the jumper. 
Input jumper, G = 0.93 and F = 1.07, same as above. 


TMA, with 15dB gain and noise figure of 2.2dB: 
15 2.2 
G=log'|—|=3162, F=log'|—|= 
o's, F=me"| 


100-foot, "line: 


-3.4 l 
G =log'| ——|=0.46 ang F =| —— |=2.19 
6 10 ] ie ae 
Bias tee: 
_,| 0.2 1 
G=log |? |- 09s F= sig |- 10s 
10 and =| 095 
Duplexer: 


0.5 1 
G=log"| 2 |=0.89 ang F=| —— |=1.12 
e 10 ant Fa 


Receiver, with noise figure N, of 5 dB: 


5 
F =log*| — |=3.16 
ee'|| 
By the cascade noise factor equation: 


See the box at the top of page 67. 
Therefore, noise figure of the system with a TMA: 


N = 1010g2.02 = 3.06 


Noise figure improvement amounts to subtraction of the 
before and after noise figures, or 8.40 — 3,06 = 5.34dB. Five 
decibels of noise figure improvement translates to the same 
amount of improvement in talkback conditions. In essence, 
the addition of a 15SdB TMA yields a 5.3dB improvement or 
enhancement in the talkback path. 

Interestingly, the difference between the basic sensitivities 
is also 5.34dB. 

Path improvement depends heavily on ambient noise and 
component losses but is rarely more than 7dB without the use 
of cryogenic amplifiers. The BTS corrected receiver input 
calculation now becomes: 


27dBm —6—153+22+5.3=—-104.7dBm 


The BTS designed to deliver —95dBm to a mobile receiver 
at 4.5 miles will receive a talkback level of —105dBm from 
mobiles at the same distance. Even though total range is less 
than on the downlink side, good performance at 4.5 miles is 
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CASCADE NOISE FACTOR EQUATION: 


2.19-1 1.05—1 


0.93 


1.12—1 


= 2.02 
| E 93)(31. =| Ee 93)(31.62)(0. | lz 93)(31.62)(0.46(0. | la 93)(31.62)(0.46)(0.95)(0. sl 


assured because the BTS receive level of —L05dBm is 11dB 
above minimum receiver sensitivity. 

In summary, with the parameters set forth, the BTS to mo- 
bile range is 4.5 miles. Mobile talkback limitations cannot be 
completely overcome with tower-mounted amplifiers. The 
realizable talkback gain of 5dB in the TMA supports only 
partial parity between talkout and talkback. Some service pro- 
viders reduce, or pad down, transmitter outputs to maintain 
exact parity with the best obtainable uplink. 


Ranging the repeater to mobile distance 

Now that the base station to mobile range has been deter- 
mined, the next step is to find the repeater to mobile ranges. 
Because the output power and height of each repeater is the 
same, the potential downlink range to mobiles from each re- 
peater site will be the same. It stands to reason that the re- 
peater sites should not be separated by any greater distance 
than their talk-out range, or range to mobiles. This range is 
determined by the output power of the repeaters. With a 
repeater power output of +39dBm (8W) and a mobile target 
receive level of —95dBm, path loss and repeater downlink 
range are calculated: 


path = 39+ 22—X-—6=-95 and, solving, 
X = 150dB path loss. 


Distance via the Egli formula is: 
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Parts, services, and more 


Minitor I parts 


Minitor II parts 


&] Standard charger $29.75 


Minitor III parts 


G4 Standard charger $39.75 
( Charger w/audio $129.75 
68 Vehicular charger $119.75 
[ Programmer $130 


[J Universal Interface $210 
GJ Minitor If! pagers $299 
(VHF | channel only) 


D=log" |= l 17 = 20 Legh 900 + 20g 0s8) 


The downlink range of each repeater is 3.8 miles because 
they all have the same +39dBm (8W) output power. Essen- 
tially, for each repeater to reach a mobile at maximum range, 
the repeater towers must be spaced 3.8 miles apart. Compare 
this with the range of 2W (+33dBm) repeaters, which would 
be only 2.7 miles. 

With known intertower distances, the next step is to work 
out details pertaining to the “backbone” part of the system — 
the RF link between towers. Preliminary calculations indicate 
that line-of-sight propagation exists between towers at the 80- 
foot and 100-foot heights. Vertical antenna separation of 20 
feet on each tower ensures adequate isolation between uplink 
and downlink. Calculated free space loss over 4.5 miles be- 
tween the BTS and first repeater is |11dB and that between 
repeaters is LO9dB. Link power levels can now be determined 
by adding gains and losses. 

Backbone downlink signal from the base transmitter 
through the first repeater is calculated: 


42dBm BTS out + 22dB base antenna gain 
—111dB path loss + X = 39dBm repeater output 


|- 3.8 miles 


where 
39dBm = 8W CDMA output of the amplifier 
X = total downlink gain at repeater 1. 


Minitor II repairs 
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POWER FLOW BUDGET 


+42dB BTS transmitter out 
+22dB Antenna gain 
§) —41414B Path loss between BTS and repeater 1 
By +412aB Repeater 1 antenna gain 
+74dB Repeater 1 downlink gain 
(+39dBm) Repeater 1 output 
+22dB Repeater 1 antenna gain 
—109dB Path loss between repeater 1 and repeater 2 
| +12dB Repeater 2 antenna gain 
j +75dB Repeater 2 downlink gain 
(+39dBm) Repeater 2 output 
+22dBm Repeater 2 antenna gain 
—150dBm Path loss between repeater 2 and mobile 
—6dB Mobile antenna efficiency 


(-95dBm) Signal level into mobile receiver 


Solving for X indicates 86dB total gain is needed to 
drive the repeater to its full rated output power of 39dBm, 
or 8W. Gain adjustments on the amplifier used in this ex- 
ample gives the option of choosing more economical, 
lower-gain antennas in the downlink. Opting for a 12dB- 
gain antenna, the balance of the required 86dB can be 
provided by the downlink amplifier. Gain of the amplifi- 
ers is adjustable from 65dB to 95dB. In this case, down- 
link gain would be set for (86 — 12), or 74dB. 

The backbone link between the two repeaters is calculated 
in similar fashion: 


39dBm repeater | output + 22dB antenna gain 
— 109dB path loss + X = 39dBm (repeater 2 output) 


Solving for X, this works out to 87dB, and again the 


Multi-Channel Remotes 
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antenna can contribute 12dB, requiring a balance of 75dB 
from repeater 2, which is also driven to its full 8W or 
+39dBm output. As determined earlier, 39dBm plus 22dB an- 
tenna gain at each repeater site will deliver —95dBm into 
mobile receivers 3.8 miles away. 

As a check of the backbone downlink calculations, a 
“power flow” budget would be as shown in the box at the left. 

All that remains is to calculate the uplink backbone gain 
values. Other elements in the uplink are now fixed. 

To review, there are 22dB-gain, top-mounted antennas and 
tower-mounted amplifiers in each uplink location, including 
the BTS. Uplink antennas of 12dB gain are at the 80-foot level 
of each repeater tower. Before completing the uplink back- 
bone calculations, it is necessary to determine the amount of 
path enhancement contributed by the tower-mounted ampli- 
fiers working into the repeaters. Previously, uplink path en- 
hancement at the BTS receiver was found to be about 5dB. 
Tower-mounted amplifier enhancement should be evaluated 
again for the repeaters because the TMAs are working into 
different noise figures than in the receiver. 

The amplifier noise figure is 6dB and its noise factor, F is 
3.98. The noise factor calculation will be the same as for the 
TMA/receiver, except for the last term, which now contains 
the amplifier noise factor of 3.98. Noise factor of an uplink 
repeater with a TMA and (repeater) amplifier is calculated as: 


(See the box at the top of page 69.) 
and, uplink noise figure with a TMA and amplifier is 
N = 10l0g2.09 = 3.2dB 


To find the amount of TMA enhancement in the uplink re- 
peaters, it is necessary to calculate the noise figure with no 
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Noise factor of an uplink repeater with a TMA and (repeater) amplifier: 


2.19-1 ] 1.05-1 
+ 


If 
(0.93)(31.62) 


1.12-1 


ata | anaes |' poo - 


TMA and subtract the noise figure with TMA, 3.2 dB above. 
Noise factor with no TMA is: 


R= 107+] ),| 1.26-1 }+| 3,98-1 |=866 
0.93 (0.93)(0.63) | | (0.93)(0.63)(0.78) 
and N= 9.4dB, 
Therefore, the amount of uplink repeater path improvement 
with TMAs is 9.4dB — 3.2dB = 6.2 dB. 
Backbone uplink signal level from the mobile into the first 
repeater is calculated: 


27dBm, mobile out — 6 dB, antenna efficiency 
—150dB, path loss + 22dB, antenna gain + 6dB, TMA 
= —101dBm into repeater 2 amplifier. 


To determine the required amplifier gains in the two uplink 
repeaters, an equation of gains and losses from the input of 
repeater 2 al] the way back to the input of the BTS receiver is 
set up: 


on 


Repeater 2 input 

Repeater 2 uplink amp gain 
Antenna gain 

Path loss between repeaters 
Antenna gain 

TA 

Repeater 1 uplink amp gain 


Antenna gain 

Path loss between repeater 1 and BTS 
BTS antenna gain 

BTS TMA 

BTS receiver input 


Solving, 2X = 147dB total gain. Splitting the gain between 
the two uplink amplifiers gives 73.5dB gain in each amplifier. 
An uplink backbone “power flow” budget would be: 


¥) +27 dBm 

/  -6aB 
-150 4B 
+22 dB 

- +6dB 

© (-101 dBm) 

2 +74¢B 


Mobile output 

Mobile antenna efficiency 

Path loss between mobile and repeater 2 
Repeater 2 antenna gain 

TMA enhancement 

Repeater 2 amplifier input 

Repeater 2 uplink gain 

Antenna gain 

Path loss to repeater 1 

Repeater 1 antenna gain 

TMA enhancement 

Repeater 1 amplifier Input 

Repeater 1 uplink gain 

Antenna gain 

Path loss between repeater 1 and BTS 
BTS antenna gain 

TMA enhancement 

Signal level into BTS receiver 


+12 dB 
-109 dB 


+22 dB 
+6 dB 
(-96 dB) 
+74 dB 
+12 dB 
—111 dB 
+22 dB 
+5 dB 
(-94 dBm) 


In summary, highway repeater tower locations are specified 
based on downlink transmit power from the base station and 
subsequent repeaters. Then, the ability of mobiles to talk back 
in the uplink to each location is verified. Because of inherent 
talkback limitations, it is usually necessary to use tower-top 
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amplifiers in each uplink path. Next, the intertower or back- 
bone portion of the repeater system is established. The wide 
range of gain adjustment available in the amplifiers used in 
this example leads to efficient level management in the back- 
bone. Accordingly, it is possible to use lower gain, more eco- 
nomical antennas in parts of the backbone. 

> Tunnels — A CDMA 1900 amplifier and radiating cable 
are a great combination for solving tunnel or other “shielded 
conduit” passageway coverage problems. The following ex- 
ample considers an 1.800-foot tunnel located about!.0 mile 
from the PCS cell site. Coverage in the tunnel is provided by 
7/3" radiating cable. 

Typical of most urban situations, this example assumes the 
remote antenna is not within line of sight of the BTS. Attenu- 
ation calculated with the Egli Model shows about 120 dB over 
the path. In actual design situations, path loss should be mea- 
sured, Worst case link budgets look like this: 


DOWNLINK BUDGET 
BTS transmitter combiner +37dBm (5W) 


Antenna gain 

Path loss, 1 mile 
Remote antenna gain 
Line loss 

Amplifier input signal 
Amplifier gain 


Amplifier output 


+17dB 

—120dB 

+12dB 

—2dB 
(—56dBm) 

+95dB 

(+39 dBm, 8W) 


—1dB 
—440B 
—74dB 

—9dB 

—6dB 
—95dBm 


Jumper-connector loss 

1800-ft radiating cable (2.44 dB/100') 
Radiating cable coupling loss, 50% coverage 
Add for 90% coverage 

Mobile antenna efficiency 

Signal level inside automobile 


UPLINK BUDGET 


Portable out 

Mobile antenna efficiency 

Radiating cable coupling loss, 50 % coverage 
Add for 90% coverage 

1,800-ft radiating cable (2.44 dB/100') 
Jumper-connector loss 

Amplifier gain 

Amplifier output 

Line loss 

Remote antenna gain 

Path loss, 1 mile 

BTS antenna gain 

Input to BTS receiver 


+27dBm 
—6dB 
—74dB 
—9dB 
—44qB 
—1dB 
+95dB 
(-12dBm) 
—2dB 
+12dB 
~—120dB 
+17dB 
—105dBm 


No tower-top amplification was specified in the uplink, al- 
though the —105dBm talkback signal to the BTS receiver 
might warrant the use of a TMA. About 5dB of talkback im- 
provement could be expected with TMA. It would assure bet- 
ler parity between talkout and talkback. However, the system 
designer must make a judgment call with respect to added 
cost vs. improvement in performance. 


Creating a ubiquitous network 

As PCS systems are built out, designers will most certainly 
be confronted with the problem of null filling. Bidirectional 
CDMA amplifiers and tower-top amplifiers can help with the 
most challenging system designs. a 
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Transcrypt forms three new units 


In an effort to further strengthen its 
position in the wireless systems and 
digital radio product markets, 
Transcrypt International is forming 
three new business units at its EF 
Johnson subsidiary. The State, Local 
and Commercial Business Unit will 
be led by Jim Ridgell as senior vice 
president and general manager. 
Ridgell joins the company from 
Microdyne, where he served as the 
COO of the Advanced Technology 
Unit. This new business unit will fo- 
cus on marketing, sales and turnkey 
delivery of public safety and commer- 
cial private wireless communications 
networks. EF Johnson’s strategy is to 
support these markets as they transi- 
tion to the APCO Project 25 digital 
trunked radio protocols. 

The federal government's adoption of 
the Project 25 standard should have a 
positive effect on the new Federal Busi- 
ness Unit, which will be managed by 
Craig Szczutkowski, the recently 
named unit senior vice president and 
general manager. This unit will con- 
centrate on sales of EF Johnson's digi- 
tal Project 25 products to federal gov- 


ernment agencies. Szczutkowski will 
hold the same position in the Value 
Added Services and OEM Business 
Unit, which is being formed to consoli- 
date EF Johnson’s OEM production ser- 
vices, and engineering and support ser- 
vices. Szezutkowski, who has more than 
20 years of experience in the wireless 
communications industry, will also 
serve as chief technology officer for the 
EF Johnson subsidiary. 

Increasing revenue is expected as 
customers transition from analog to 
digital systems over the next five years. 
Michael Jalbert, Transcrypt chairman, 
said that the company will focus future 
product development on designing digi- 
tal projects and systems that can inter- 
face with its customers’ network to 
handle voice and data between fixed and 
wireless backbones. 

“We will further enhance on our 
leadership position in the APCO 
Project 25 arena,” Jalbert said. 

Plans are also underway for EF 
Johnson to open offices in the metro- 
politan Washington, DC, area and to ex- 
plore opportunities in the federal and 
commercial markets. 


ATX, Trueposition team for telematics services 


An alliance formed by ATX Tech- 
nologies, San Antonio, TX, and 
Trueposition, King of Prussia, PA, 
outlines the joint development of 
telematics products and services en- 
abled by network-based location iden- 
tification technology. The plan is to 
develop network-enabled versions of 
ATX telematics services for the wire- 
less and automotive markets, while 
collaborating on additional new prod- 
ucts and services. The companies ex- 
pect to trial their telematics services 
during the first quarter of 2000 with a 
major wireless carrier. 

Several services are being consid- 
ered for the trial, including manually 
activated emergency calls, in which a 
telematics subscriber activates an 
emergency call feature to transmit lo- 
cation and vital information to the re- 
sponse center, Or, with a roadside as- 
sistance feature, a subscriber can con- 
tact the response center for location 
verification and assistance in contact- 
ing a roadside service provider. 

With a proper password, a person 


can achieve peace of mind by using 
the lost-and-found service to locate 
missing or delayed persons carrying 
a handset device. Emergency naviga- 
tion provides turn-by-turn directions 
to a specified address or, for the lost 
or distressed traveler, this feature can 
offer essential details such as loca- 
tions of ATMs, gas stations and ho- 
tels. Other possible trial services in- 
clude enhanced roadside assistance 
and voice navigation. 

ATX location-based services can be 
enabled by most location-identifica- 
tion technologies, including GPS, and 
they are deliverable to most types of 
wireless communications terminals. 
Trueposition’s Wireless Location Sys- 
tem technology uses a patented time 
distance of arrival (TDOA) product to 
determine geographical position, di- 
rection of travel and velocity of mo- 
bile transmitters. The company devel- 
oped this network-based product to 
assist wireless carriers in meeting 
FCC Phase II requirements for locat- 
ing wireless 91] calls. 
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Cooper headlines 
RCA breakfast 


Industry veteran Marty Coo- 
per, chairman of Arraycom, San 
Jose, CA, will be the featured 
speaker at the Radio Club of 
America breakfast 
gathering scheduled 
for 7:30-9:00 a.m., 
March 23 at IWCE 
*00 in Las Vegas. At- 
tendees at the early- 
morning meeting 
will hear Cooper’s industry in- 
sights and predictions at the Las 
Vegas Hilton, Pavilion #10, be- 
fore heading off to the day’s 
opening exhibits. The full break- 
fast is co-sponsored by Com-Net 
Ericsson, Maxrad, Intertec Pub- 
lishing (publisher of Mobile Ra- 
dio Technology and owner of 
IWCE) and Radiomate. 
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Wisconsin orders 
$1 million in 
dispatch software 


HTE of Lake Mary, FL, is set to 
deliver $1 million worth of public 
safety software to the Wisconsin 
State Patrol. A contract with the 
patrol details an installation that 
will encompass all seven districts 
throughout the state, which to- 
gether house nine state patrol fa- 
cilities. The deal calls for HTE’s 
CAD V dispatching software, the 
Crimes Record Management 
System and Integrated Mapping. 

Under terms of the new con- 
tract, HTE will integrate the 
patrol’s existing HTE mobile sys- 
tem with CAD V so that officers 
can receive dispatch information, 
update their status and run que- 
ries from in-vehicle computers. 
The computer-aided dispatch ap- 
plication combines with mobile 
integration to assist in meeting 
the fast-paced needs of the state 
patrol. The Crimes software en- 
ables law enforcement agencies 


' to record extended incident infor- 


mation. The mapping option pro- 
vides an on-screen, pictorial ref- 
erence of an entire jurisdiction. 


Test companies merge 
create $800M union 


TTC, a unit of Dynatech based in 
Germantown, MD, and Wavetek 
Wandel Goltermann (WWG), Re- 
search Triangle Park, NC, announced 
merger plans to create a new com- 
pany with broader capabilities in test 
and monitoring for the worldwide 
communications industry. TTC and 
WWG, recognized as number two and 
three in their market, expect the 
merger to result in an expanded prod- 
uct and service portfolio and a stron- 
ger global presence. 

The new business, which will an- 
nounce its name at a later date, will 
have more than $800 million in 
worldwide revenue and more than 
4,000 employees. The company will 
also invest $135 million annually in 
research and development. 

While WWG maintains a strong 
market position in Europe, Latin 
America and Asia/Pacific, TTC’s fo- 
cus is in North America. WWG sells 
optic and testing systems to service 
providers and test equipment to 
manufacturers. TTC’s line includes 
transmission, data instruments, sys- 
tems and software products. 

“By combining the number two and 
three companies in the market, we 
will create a strong challenger for the 
top position worldwide,” said Ned 
Lautenbach, Dynatech’s chairman. 
“The companies are an excellent fit 
with largely complementary product 
offerings, and sales and distribution 
channels. This combination will allow 
us to deliver even greater competitive 
advantage to our customers and has 
the potential for significant growth 
opportunities worldwide.” 

Lautenbach, who will be chairman 
of the new company, is also principal 
of Clayton, Dubilier & Rice, a private 
investment firm that manages a fund 
owning about 70% of Dynatech on a 
fully diluted basis. 

Other top management position ap- 
pointments include Peter Wagner. 
current president of WWG, as vice 
chairman, John Peeler, currently 
president of TTC, will be president for 
the new company. Albrecht Wandel of 
the former Wandel & Goltermann will 
act as chair of the International Advi- 
sory Committee and work with 
Lautenbach on the new company’s inter- 
national strategy. 

For additional information on the 
merger between TTC and WWG, visit 
www.power2lead.com. 
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Sonik enters exclusive distribution alliance 


In a strategic alliance with 
Shanghai Motorola Paging Products 
Company (SMPPC), Sonik Tech- 
nologies, San Marcos, CA, has ac- 
cepted an exclusive distribution 
agreement for SMPPC’s paging in- 
frastructure transmitters in the 
Americas. According to agreement 
terms, Sonik will initially provide 
private-label distribution for the 
PTX-150 family of VHF paging 
transmitters, which meets industry 
requirements for Flex and simulcast 
operation. Sonik will also provide 


system design and integration serv- 
ices to paging customers. 

Sonik’s existing product lines in- 
clude the Pagepro paging transmit- 
ters, Dspage paging exciters, Pagelink 
paging data receivers RF Audience II, 
ReFlex 25 paging infrastructure re- 
ceivers and Skyline wireless modems. 
China-based SMPPC, a joint venture 
of Motorola and several Chinese com- 
panies, currently supplies paging 
products to the in-country market. 
With this agreement, SMPPC begins 
distributing to other world markets. 
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BAMLEX AMERICA 


RACKMOUNT 
POWER SUPPLIES 


100 
AMPS 


New high current switching DC power system provides 
N+1 redundancy and is expandable from 40 Amps to 100 Amps! 
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SAMLEX N+1 DC POWER SYSTEM 


Provides N -- 1 Redundancy for critical power 
supply applications 

40, 60, 80 ond 100 Amps models are toted 
for continuous output 


40, 60 ond 80 Amp models can be expanded 
to 100 Amps by adding Somlex 20 Amp power 
supply modules 


Voltage/Amperes Meter 


® ® 


SAMLEX SEC -1223R) DC POWER SUPPLY 


© Ul& UL listed 
* year Warranty 


* 23 Amp switching 
power supply rated 
100% duty cycle 


e Module status LEDs, foult indicotor LEDs and 
foult alarm are standard features on all models 


Highly regulated output voltage 

Short circuit protection and over-lood 
current limiting with automatic reset feature 
Half Rack depth, 3.5” height, 19” wide 

1 Year Warranty 


® @ 


SAMLEX SEC-1223R2 DC POWER SUPPLY 


* Twoindependant23Amp ° Ul & cUL listed 
switching power supplies 


rated 100% duty gle * 2 Year Worranty 


If safety, performance and value are important issues to you 


Call Samlex America, Inc. 
1-800-561-5885 


Internet : http://www.samlexamerica.com 
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Sweeping up that old backlog 

In an order released March 1, the Commer- 
cial Wireless Division (CWD) of the Wireless 
Telecommunications Bureau (WTB) dismissed 
petitions filed by Roamer One and Pagers 
Plus Cellular on behalf of 27 non-nationwide 
220MHz licensees to modify rules affecting re- 
location of authorized base stations. Waiver 
requests had been denied by the old Land Mo- 
bile Branch of the WTB’s Licensing Division 
{now the Licensing and Technical Analysis 
Branch of the CWD) in April 1997. The peti- 
tions for reconsideration that were filed one 
month later in May of 1997 were the same pe- 
titions that the FCC finally dismissed this 
month. In 1996, the FCC gave 220MHz licens- 
ees a time frame between March and May to 
file modification applications to relocate base 
stations. Walver requests, denied a year later 
in 1997, cited “unforeseen and widespread” 
delays and dropped transmissions experi- 
enced with the FCC's electronic filing system. 
Roamer One, the systems manager, and Pag- 
ers Plus, the preparer, asserted that the sys- 
tem glitches had extended the transmission 
time from minutes to hours during the spring 
of 1996 and that disconnects required com- 
plete resubmissions, thus extending the filing 


time past the deadline and requiring time 
waivers requests to be filed. The Licensing Di- 
vision denied the requests a year later, saying 
that because technical difficuities had been 
experienced more than 30 days out from the 
deadline, and because manual filing options 
existed, the deadline was not beyond the con- 
trol of the applicants. The FCC also denied 
that the computer filing problems were wide- 
spread. Petitions for reconsideration were filed 
30 days later. 

In denying those Petitions for Reconsidera- 
tion in March, the CWD held under FCC rules 
that Roamer One and Pagers Plus do not 
qualify as “parties of interest” to be petition- 
ers because they were not the actual licens- 
ees. The CWD also held that neither entity had 
demonstrated a direct injury that would result 
from the waiver denials. However, the CWD did 
recognize the 27 licensees who joined the re- 
consideration petition as parties of interest. In 
denying the petition, the CWD supported the 
original waiver denials saying that alternative 
filing methods existed. The CWD also con- 
tended that because no other applicants had 
complained about the electronic filing system, 
the problem must not have been widespread, 
Roamer One asserted that manual filing 
should not have been necessary because the 
burden was on the FCC to suspend electronic 


Motorola selects Huber+Suhner as a supplier 


Motorola’s Network Solutions Sector 


(NSS) has selected Huber+Suhner as 
one of its global suppliers of transmis- 
sion line products, Huber+Suhner will 
support Motorola NSS facilities in the 
United States as well as China, Brazil 
and the United Kingdom. 

The company was selected as part of 
Motorola’s Strategic Ancillary Sourcing 
Program (SASP). The program, designed 


to reduce the number of suppliers 
used by Motorola, aids the develop- 
ment of long-term partnerships with 
companies thal can support their op- 
erations worldwide. Huber+Suhner 
was selected after a quality audit at its 
global headquarters in Herisau, Switzer- 
land, Huber+Suhner will supply trans- 
mission line products, including 
Sucofeed cable and Quick-fit connectors. 
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filing or to extend the filing deadline when 
problems were reported. Roamer One also ar- 
gued that the commission staff had recom- 
mended that Pagers Plus continue to file ap- 
plications after deadline and had indicated 
that waiver requests would be considered. The 
CWD refuted the first argument by saying that 
electronic filing was an option, not a require- 
ment. In the second case, the CWD held that 
alleged statements by the staff do not sup- 
port grant of relief. Roamer One also argued 
that denying waivers in the case would have a 
chilling effect on increased electronic filing, 
which is a commission policy goal. The CWD's 
dismissal said that “while the commission 
does in fact encourage electronic filings, par- 
ties availing themselves of this method of fit 
ing are not excused from the requirements of 
due diligence.” All affected applications for 
modification of licensees were dismissed. 


New deputy chief for policy 

Blaise Scinto has been named as 
deputy chief of the Policy Division of the 
Wireless Telecommunicatlons Bureau. 
Scinto was formerly deputy chief of the Net- 
work Services Division of the Common Car- 
rier Bureau (CCB) and had previously served 
as legal counsel to three successive chiefs 
of the CCB. 


Nextel launches 


Internet-ready phone 


New Nextel subscribers had some- 
thing to call home about in January 
when Cost Control Consultants, a 
landline and wireless communications 
consultant and national Nextel master 
agent, announced five plans from Nextel 
Communications. With these plans, new 
subscribers can receive incoming calls 
from anywhere in the United States or 
Canada without those minutes subtract- 
ing from their bundled cellular and 
long-distance minutes. 

Traditionally, inbound and outbound 
cellular calls have been subtracted from 
a subscriber's minute bundle. With the 
“One Rate” pricing, which blends cellu- 
lar and long-distance usage, cellular us- 
ers have a pricing alternative to con- 
sider. For new activations before Feb. 
29, only outbound calls are subtracted 
from the overall minutes. 

Also new from Nextel is its third 
Internet-ready phone, the rugged 
i700plus. This unit combines the capa- 
bilities of digital cellular, text/numeric 
paging and Nextel Direct Connect (digi- 
tal two-way radio), and contains a Web 
browser for future access to Nextel web- 
based services. The phones, available in 
yellow or black, feature black rubber 
grips for added protection and are ap- 
propriate for the communications needs 
of builders, developers, contractors and 
field workers. 
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Enrev receives 
$25 million investment 


Enrev, Norcross, GA, has closed a $25 
million equity investment round, bring- 
ing the total of private investment to $41 
million. European Institutional Advisors 
(EIA), a merchant banking firm, coordi- 
nated the group of | 2 major institutional 
investors from the United States and Eu- 
rope, which includes numerous strategic 
relationships in the telecommunications 
and wireless industry. The Enrev battery 
operating system (B.O.S.) technology 
was awarded the Frost and Sullivan Mar- 
ket Engineering Product Innovation 
Award and is licensed to manufacturers 
of wireless devices. 

“The strategic 
value of this invest- 
ment is key to Enrey 
Corporation's long- 
term plan for growth 
and market expan- 
sion,” said Karen 
Robinson, Enrev’s 
chairman. “It brings 
us world-class connections to the wire- 
less and telecommunications industries. 
In an oversubscribed round, we were 
able to select investments with the stron- 
gest partnership potential.” 

The B.O.S. software, effective with all 
major battery chemistries, is supposed to 
increase platform stabilization and de- 
liver consistent, more reliable battery 
performance. 

Investors named in the $25 million 
round include; Benevolent AG, Switzer- 
land; Darier, Hentsch & Cie, Switzer- 
land; Invus AB, Sweden; Island Capital 
Management, New York; Swiss Partners 
Investment Network GrowUnique fund, 
Switzerland; Paribas/Courcoux Bouvet, 
France; S Squared Technologies, New 
York; Sands Brothers Ventures, New York; 
and Vereins und Westbank, Germany. 


Robinson 


Vision Software pens 
$370,000 contract 


The Sauk County Sheriff’s Office in 
Wisconsin signed a $370,000 contract 
with Vision Software, Castle Hayne, NC, 
for the installation of a new computer- 
aided dispatch (CAD), law enforcement 
records management system (RMS), 
wireless information system (Mobile) 
and Jail Management (Jail) software. The 
software, which is part of Vision 
Software’s integrated Public Safety Suite, 
operates on a WindowsNT platform. The 
Suite includes VisionCAD, VisionRMS, 
Visionmobile, Visionjail, Visionfire, 
VisionEMS, Visioncourt and Visiongeo. 


www.mrtimag.com 


Andrew, Channel announce partnership 


In an effort to broaden their indi- 
vidual ranges of earth station an- 

* tenna products, Andrew and Channel 
Master have formed a strategic alli- 
ance. Channel Master designs and 

| produces antennas and accessories, 
/ with antenna sizes ranging from 
0.35m to 3m. Andrew’s line of fixed 

' and motorized earth station antennas 
| range from 1.2m to 9.3m. The alli- 
/ ance allows both companies to im- 
mediately extend their product lines 
and better provide for their custom- 


ers’ diverse requirements. 

While Gene Hammond, Andrew’s 
vice president, sees the Channel Mas- 
ter products as a natural, complemen- 
tary extension to his company’s cur- 
rent line, Channel Master management 
expects mutual benefits. “The ability 
to capitalize on Andrew’s global pres- 
ence and to include their antennas as 
part of Channel Master system pro- 
posal is a key benefit to our company 
and customers,” said Buddy Mills, 
president of Channel Master. 


The faoder in PC-based wireless planning tools. 


Whether you're planning a mobile or fixed 
wireless system, EDX software tools give you 
the most advanced point-to-multipoint system 
design capabilities in the industry. 

From automatic system layout, channel 
planning, and interference calculations to 
revenue potential for line-of-sight buildings, 
EDX tools can support vour wireless business 
from initial design through long-term 
operation. 

For 14 years EDX has been the leader in 
PC-based wireless planning tools. Join the 
wireless industry leaders who have already 
selected EDX as their RF planning tool 
provider, Contact us today for a fully 


operational demo CD. 
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VOICE Plw= 
ENCRYPTION 
SCRAMBLER 


MODEL NC804 
$119.95 

The Model INTRODUCTORY PRICE 
NC&804 isa 
micro- 
miniature 
voice-plus 
pseudo- 


random rolling 
code scrambler designed 
to provide high level security for two- 
way radio voice communiction 
systems. |t’s unique digital 

encryption processing algorithm, plus 
it's many features makes the Model 
NC804 a perfect cost effective 
solution for high-end voice encryption 
scrambling for commercial users, 
police departments, public safety 
organizations and other systems as a 
defense against unauthorized 
interception of private and sensitive 
voice transmissions by casual or 
even the most determined listeners. 
The Model NC804 features 8 user 
code keys with over 20 billion codes 
to choose from. Kill disable for stolen 
or lost radios, over the air 
programming for changing of units 
operating parameters without 

removal from radio. Measuring .90" 

W x 1.30°L xX .22°H, the Model NC804 
supports limited space applications 
and is plug compatible with 

our popular Model NC 802 voice 
inversion scrambler making it ideal 
for system upgrades. 


¢ OVER THE AIR PROGRAMMING 
¢ SCRAMBLE/CLEAR MODES 
¢ AUDIBLE ANNOUNCER 
¢ VISUAL INDICATOR 
* INTERFACING 
* SYNCHRONIZATION 
* CODE KEY MEMORIES 
* SYSTEM PROGRAMMING 
* VOICE QUALITY * COS MODE 
* KEY CODES = KILL FUNCTION 


Nor-fax Doc, #5761 
For Detailed Specifications or Product Catalog 
call our 24-Hour NorFax retrieval system at 


530-477-8403, Email: nfo@norcommecorp.com or 
our website: www. oi TCD com 


DATA SIGNALLING PRODUCTS 


800-874-8663 


15385 Carrie Dr. Grass Valley, CA 95949 USA 
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Pacific Wireless sets sites for IDEN net 


Pacific Wireless Technologies. 
Fresno, CA, will use Motorola IDEN 
equipment to build a digital SMR net- 
work with a “twist.” 

BACE Capital Partners, along with its 
investors, Sagaponack Partners, 
Sagaponack International Partners and 
Rocky Mountain Mezzanine Fund II, 
provided venture capital to create and 
fund Pacific Wireless. The company 
then acquired and combined Sierra 
Communications and Cumulous 
Communications, two of the largest 
independent dispatch analog SMR 
service providers in the San Joaquin 
Valley of central California. The region 
has an estimated seven million po- 
tential digital mobile communica- 
tions subscribers, 

Analog SMR systems typically use 
high-power, high-elevation sites. 
Digital ESMR systems typically use 
low-power, low-elevation sites. The 
“twist” is that Pacific Wireless in- 
tends to install [DEN equipment at 
high-power, high-elevation sites, in- 
cluding the mountains bordering the 
valley, converting its inventory of 
more than 300 analog 25kHz chan- 
nels to digital use. 

Motorola’s time-division, multiple- 
access (TDMA) technology will de- 
liver a six-to-one capacity increase 
compared to analog FM. Pacific Wire- 
less will forfeit additional capacity in- 
creases normally yielded by ESMR 
frequency reuse. But placing its sites 
at high elevations means that it will 
need fewer of them, so its infrastruc- 
ture will cost less, potentially allow- 
ing the company to offer service at a 


lower price than ESMR companies. 

Pacific Wireless will use IDEN to 
offer two-way radio, wireless tele- 
phone and text messaging to agricul- 
tural, construction, distribution and 
trucking companies, and government 
agencies. Service is expected to be 
available this spring in Stockton, Sac- 
ramento, Fresno, Bakersfield, Modesto 
and other portions of the south central 
California coastline. The company 
will offer roaming in San Francisco 
and Tahoe, CA, and Reno, NV. 

The San Joaquin Valley is an area 
where Nextel Communications has rela- 
tively limited coverage. SMR operators 
in the valley have been reluctant to sell 
their systems to Nextel. Also, they con- 
trol the best mountaintop sites and have 
been reluctant to lease space to Nextel 
for what few channels it has been able 
to acquire. As a result, Pacific Wireless 
has an opportunity to sell IDEN service 
with littke competilion from Nextel. 

Pacific Wireless has hired Jeffrey 
Fuller as president. Fuller was instru- 
mental in setting up Pacific Wireless 
and arranging the acquisitions. He 
most recently headed Transcrypt Inter- 
national, Lincoln, NE, and has had 
sales, marketing and executive man- 
agement responsibilities at Motorola, 
EF Johnson and General Electric Mo- 
bile Communications. 

Dan Kopp is vice president of market- 
ing; Gregory Glenn is director of net- 
work operations; Darin Alvord is direc- 
tor of switch operations; Ken Gilstrap is 
director of indirect distribution; and 
Damon Silva is director of new business 
development at Pacific Wireless. DB 


Applied Power spins off electronics business 


Applied Power, Waukesha, WI, plans 
to spin off its electronics business from 
its industrial business to create a pure 
global supplier in the high-growth elec- 
tronic manufacturing services (EMS) 
sector. The new company, to be called 
APW, will be a large player in the $90 
billion EMS industry focused on inte- 
grated electronic enclosures systems. As 
part of the spin-off, APW will be con- 
verted to a Bermuda corporation. The 
spin-off should be tax-free to Applied 
Power shareholders. 

Applied Power’s current industrial 
business segment will operate on a 
stand-alone basis, and will remain in- 
corporated in Wisconsin. 

The spin-off is expected to be com- 
pleted by fiscal year-end, at which ume, 
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each Applied Power shareholder of 
record would receive a dividend of one 
newly issued share of APW for each Ap- 
plied Power share they hold. 

“Over the past several months, we 
have been evaluating a range of alterna- 
tives to separate our electronics and in- 
dustrial businesses,” said Richard G. 
Sim, chief executive officer of Applied 
Power. “The spin-off of APW from 
Applied Power provides for a clean 
and efficient separation of the indus- 
trial and electronics businesses, en- 
abling each company to concentrate on 
its core business. This permits share- 
holders to make more focused invest- 
ment decisions and allows the market to 
assign a more appropriate stand-alone 
valuation to each company.” 
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_ News Notes 


Odetica Telecom, Anaheim, CA, a 
provider of timing and synchronization 
products, has changed its name to 
Zyfer. “The decision to change our com- 
pany name to Zyfer directly reflects our 
new strategic direction. In addition to 
expanding our growing telecom synchro- 
nization business base, we are leverag- 
ing our expertise to enter the network 
and mass media data security market,” 
sald Hugo Fruehauf, president of Zyfer. 
| .. Airxcel, Cordele, GA, is separating 
» Crispaire, its Georgia-based air-condi- 
, tloning company, into two divisions: the 
' Marvair Division, with manufacturing 
based in Cordele, GA, and the Crispaire 
‘ Division, with manufacturing based in 
“| Norcross, GA. “This change increases our 
©, ability to meet customer needs more 
\ effectively” said Mel Adams, Airxcel 
president. ... The Dispatch Bookstore, 
now in Platteville, WI, has changed 
hands. Leslie Marquardt has as- 
sumed operation 
from Alan Burton. 
“| intend to run the 
business with the 
same high degree of 
quality and service 
that Alan Burton has 
provided the dis- 
patching community 
through the years,” 
i said Marquardt. “I 
| look forward to the challenge of provid- 
Ing materials for one of the most under- 
rated and underappreciated groups In 
the world—dispatchers.’ ... David Clark, 
_ Worcester, MA, has opened authorized 
repair facilities in Europe and Australia. 
“The addition of these professional part- 
ners enables David Clark to service our 
rapidly growing international customer 
base with factory authorized warranty 
repairs,” said James Comer, interna- 
tional sales manager. 

The Quebec government, in coopera- 
tion with the Quebec Movement for 
Quallty, has awarded Harris, Redwood 
Shores, CA, its 1999 Grand Prize. The 
award recognized Harris’ achievements 
“| in all aspects of total quality manage- 
“ ment. ... Cerulean Technology, 
», Marlborough, MA, has been named to 
| Deloitte & Touche’s “Fast 500” Pro- 
gram, a ranking of the 500 fastest-grow- 
Ing U.S. technology companies. “We at- 
tribute the remarkable growth of the 
company’s software and services rev- 
enue of more than 4,100% in five years 
® to our team of dedicated men and 
women who have worked hard to make 
» Cerulean a significant contender In the 
wireless market,’ said Bob Badavas, 
president of Cerulean. 

a) Hirschmann, Pine Brook, NJ, has 
} been selected by Metricom, Los Gatos, 
») CA, as a supplier of custom-designed 
‘| Wlred Access Point antennas. ... Geor- 
»| gla-Pacifie’s Building Products Distrl- 
bution Division has Opurchased 
Clemmons, NC-based Eaton’s Trucking 

Information Services’ Fleet Advisor. 


SS 


~ Marquardt 


APCO breaks ground for new building 


The Association of Public-Safety 
Communications Officials (APCO) In- 
ternational held its official ground- 
breaking ceremony on Feb. 6 for its new 
headquarters, the J. Rhett McMillian Jr. 
Building, in Daytona Beach, FL. 

APCO board members, executive 
council members, employees and area 
dignitaries attended the ceremony held 
at the Christ Community Church recep- 
tion hall next to the 3.5-acre site where 
the building will stand. 

APCO named the building to honor 


the late McMillian, a past APCO 
president and the organization’s first 
employee. McMillian was responsible 
for transforming APCO, originally a 
police organization, into a not-for- 
profit professional organization dedi- 
cated to the enhancement of public 
safety communications. 

APCO members hope that the new 
13,000-square-foot building will help 
make the organization more visible to 
the local population. 

APCO’s Web site: www.apco91 L.org, 


Tired of Getting Soaked 
When You Buy Headsets? 


es 


$y . 


Eartec wireless headsets operate 


without radio adapters. 


This allows Eartec to offer top 


of the line industrial headsets 


at rock bottom prices. 


TWCE Booth #238 


SERVING INDUSTRY AND EDUCATION SINCE 1961 


1.800.399.5994 


www.eartec.com 
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Simmonds Capital to sell A.C. Simmonds & Sons division 


Simmonds Capital Ltd. (SCL), 
Willowdale, Ontario, Canada, plans to 
sell its A.C. Simmonds & Sons division 
to a company named “1370388 Ontario” 
and known as “ACS Acquisition.” 

A.C. Simmonds & Sons was origi- 
nally a family business started by A.C. 
“Claude” Simmonds in 1917. It grew as 
a Canadian manufacturer’s stocking 
representative and distributor. [t distrib- 
uted EF Johnson radio products until the 
business split in the 1970s when Claude 
Simmonds” son, David Simmonds, 


VHF Direct 
Digital Paging 
Transmitter 


started Lenbrook Industries. To replace 
this gap at A.C. Simmonds & Sons, an- 
other of Claude’s sons, John Simmonds, 
began distributing Midland land mobile 
radio products in Canada. This Canadian 
business was subsequently sold to form 
part of Glenayre Electronics, giving the 
Simmonds family an interest in 
Glenayre. 

In 1991, John Simmonds formed SCL 
to distribute Midland products in 
Canada. SCL later acquired A.C. 
Simmonds & Sons. A.C. Simmonds & 


you can 


Sons operates three sales groups fo- 
cused on professional audio and video; 
consumer audio and video; and residen- 
tial custom installation in Canada. 

ACS Acquisition was formed by some 
of the senior managers of an SCL sub- 
sidiary, SCL Electronics, other employ- 
ees of the A.C. Simmonds division, and 
other investors. 

SCL expects to net about $1.8 million 
from the sale and collection of accounts 
receivable. SCL will retain a 20% eq- 
uity interest in ACS Acquisition. 

SCL is in the process of selling its 
remaining operating businesses, in- 
cluding its SCL Technologies manu- 
facturing division, to focus on the man- 
agement and development of its strate- 
gic investments. Those investments in- 
clude minority shareholdings in several 
Internet service companies and in 
Trackpower, a live video service that 
broadcasts horse races to home viewers 
and facilitates in-home wagering. 

SCL also is advising Relm Wireless, 
West Melbourne, FL, regarding financ- 
ing, acquisitions and business strategy. 


OEM Hitachi merges 
with Kokusai, Yagi 


Hitachi Ltd., Tokyo, will merge its 
Hitachi Denshi subsidiary with two 
other companies, Kokusai Electric and 
Yagi Antenna, on Oct. |. 

In the land mobile radio industry, 
Hitachi Denshi is known for manufactur- 
ing products for Securicor Wireless that 
in the United States previously carried 
the Midland brand. It has an agreement 
to manufacture mobiles for ComSpace, 
which offers DC/MA products. Hitachi 
Denshi has been in negotiations to sell to 
Relm Wireless some tooling that Hitachi 
Denshi owns to make FM two-way ra- 
dios and to develop new products that 
Relm would sell. 

The merger is expected to allow 
Hitachi Denshi, Kokusai and Yagi to con- 
centrate their resources in wireless com- 
munications. The combined company 
tentalively has been named Hitachi 
Kokusai Electric. In addition to serving 
its current mobile communications sys- 
tem customers, the new company will 
pursue new business in IP networking, 
digital broadcasting and intelligent trans- 
port systems. Within mobile radio, the 
new company wants to expand its busi- 
ness in systems for disaster control, air- 
port and public safety communications. 

The new company will be headed by 
Makoto Endo. 


ump up the performance of your paging 
network with Sonik's PTX paging transmitters — with 

the higher power levels (up to 5OOW), the paging formats 
(FLEX, POCSAG, ERMES) and the remote diagnostics you're 
looking for — all at a price you can afford! 


SOW | www.sonik.com | 


A Wiraieas Sciutians Compory 


Integrated 100W Unit wiinternal 
AC supply 0 


Remote Diagnostics, Alarms and Sonik Technologies Corporatian 
i 310 Via Vera Cruz, San Marcos, CA 92069 
Tel: 760-752-1011 Fax: 760-752-1411 


email: sales@sonik,com 


FLEX is a registered trademark of Motorola, Inc, 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


Visit us at IWCE, Booth #270 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Coming Soon: MDC-1200 
desktop decoder\display unit. 


Call 800-521-2203 


{ ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 


Micro-Miniature ID-12 


Motorola ard MDC-1290 are reqislered Irademacxs of Motorcla inc. 
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PRODUCT FOCUS 


Surge protectors 
support many apps 


Citel’s RF family of P8AX surge 
protectors are appropriate for wire- 
less systems, mi- 

crowaves, radios, 

antennas, GPS, 

satellite systems 

and broadband 

applications. 

They provide 

protection 

against light- 

ning surges and 

electrical transients. Available con- 
nectors include N, BNC, TNC, SMA 
and 7/16. These coaxial protectors 
feature low VSWR and insertion 
loss. They are available for 1W— 
1,000W and for frequencies from dc 
to 4GHz. Grounding can be done 
through an external ground screw or 
a bulkhead mount. Citel’s T1 line of 
surge suppressor protects wireless 
loop equipment. The compact B280 
and B480 units can be mounted in- 
side a cabinet or on a backboard. 


They are available for one or two T1 
circuits; input/output connections 
are made with screw terminals or 
RJ45 jacks. 
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Surge protector 
disconnects power 


The Powermax8 Tel surge protec- 
tor from Panamax will absorb and 
reroute the surge energy to ground, 
or, in the event of a surge over 
1,020} (joules), it will disconnect 
power to the equipment. Eight pro- 
tected ac outlets are spaced to ac- 
commodate transformers; four out- 
lets are always on, and four are 
switched. The surge protector in- 
cludes EMI/RFI noise filtration and 
a diagnostic light to indicate proper 
grounding. Its ac protection circuit 
has a 200V clamping level with in- 
stantaneous response time. The unit 
has a UL 1449 rating of 330V on all 
three legs of power. 
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Surge protectors 


Surge supressors offer protection to 2,850j 


The Isobar and Isotel surge supressors 
from Tripp Lite combine metal-oxide 
varistors, MOVs and toroidal balanced 
choke technology, to provide surge pro- 
tection of as high as 2,850j (joules). 
Their isolated filter banks prevent inter- 
ference between connected equipment, 
eliminating lockups, data errors and 
audio/video static. All models meet new 
UL 1449 (1998 revision) standards; 
most feature all-metal housing. 
Sinewave tracking yields <35V of surge 


let-through. Tel 
models feature 
built-in RJL1 
jacks for mo- 
dem/fax protec- 
tion. Ultra mod- 
els feature diag- 
nostic LEDS to alert users to power prob- 
lems. The company also offers the IBar 
line of rack-mount suppressors, which 
uses just 1U (19 inches) of rack space. 
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Protection ania feature 100 configurations 


Joslyn’s range of ac surge protec- 
tion options includes more than 100 


standard product configurations. These 
devices range from 360kA-per-phase 
units for central office or hut/shelter 
applications, to compact, 40kA-per- 
phase units for lower exposure or 
lower-risk applications. The products 
offer MOV or SAD technology, plus 
remote monitoring and modular de- 
sign. A line of custom, open-frame ac 
surge protectors reduces voltage let- 
through and simplifies system mainte- 
nance and integration. 
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Voltage regulator provides surge protection 


The Samlex SEC 400 automatic 
voltage regulator/line conditioner of- 
fers surge protection to assist in 
eliminating problems caused by ex- 
cessive voltage fluctuations. Elec- 
tronic relay controls provide transfer 
times of less than 0.5 seconds. The 
S500VA unit provides sinuous output 
voltage without distortion, Four out- 
put receptacles are located on the 
back of the low-profile cabinet, which 


xX 7%" X 8". 
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measures 344" 


lsolator protects PSAPs from lightning 


Positron’s Teleline Isolator pro- 
vides 65,000V of isolation. The isola- 
tor is designed to protect PSAPs. Us- 
ing a combination of fiber-optic and 
electromagnetic couplers, it creates a 
physical break in the copper continu- 
ity of the telephone line while main- 
taining full, uninterruptible communi- 
cations. It protects critical circuits 


from the effects of a lightning strike. 
The isolator adds protection against 
service interruptions and helps to en- 
sure that an emergency call will not 
be disconnected in progress. It pre- 
vents hazardous voltages from passing 
through communications equipment 
and provides complete isolation. 
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Y READERS CHOICE 

Of the new products in the August 1999 Issue, this one generated the big- 
gest reader response. For more information on this product, circle the corre- 
sponding Fast Fact number on the card found in the back of this issue, and mail 
the card to us. 


Repeaters enhance comm systems 


The VXR-1000 series of ve- 
hicular repeaters from Vertex 
Radio Communications is de- 
signed to enhance public 
safety and industrial communi- 
cations systems. The multi- 
channel crossband vehicular 
repeater provides portable 
coverage throughout the sys- 
tem without the addition of site equipment. The repeater allows cover- 
age using the high output power of the mobiles. Small in size, and 
with true plug-and-play capability, the repeater will interface with most 
brands of mobile radios. The frequency range is 150MHz—174MHz and 
45MHz-470MHz. It has a 16-channel capacity and 5W power output 
(selectable 2.5mW, ImW and 500mW power levels). The bandwidth is 
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Antennas represent 
a compact option 


Bh 
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ene 


os 
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The PM series of permanent-mount & 
antennas from Antenna Factor is a line s 
of 1/4-wave antennas designed to mount i 
directly toa product’s PCB. Theseriesis % 
appropriate for OEM applications that 
require a compact, cosmetically attrac- 
tive, low-cost antenna design. The anten- 
nas are available in standard or custom 
frequencies within a 260MHz to 2.4GHz 
range. Swivel and tilt functions allow 
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flexibility in mounting and packaging. 
Customer colors and logo options are 
available for volume OEM orders. 

Circle (401) on Fast Fact Card 


COMPLETE 
SURGE 
PROTECTION 
PACKAGE FOR: 


e AC power UL 1449 
2nd Edition, 
© T1/El lines. 
© COAXIAL lines N, 7/16 
DIN, TNC, SMA... 


Ideal 
for Radio, 
Wireless and 
Cellular base 
Stations. 


© CITEL 
1-800-CITEL-4U 


www.citelprotection.com 


Miami, FL 33169 
(305) 621-0022 = Fax (305) 621-0766 
email: citel4u @ ix.netcom.com 
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12.5kHz/25kHz and features CTCSS/DCS encode and decode. 
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sont Ware assists in SCADA applications 


Analog & Digital Peripherals’ 
(ADPI) Easi Daq software can be used 
for acquiring, storing, displaying and 
analyzing data in a graphical method. 


The data acquisition software will ac- 
quire data from one to 16 channels and 
then display it in real-time mode with a 
sampling rate as fast as |kbps. Data can 
be imported directly into Excel and 
other Windows applications. Input op- 
tions include RS-232, PCMCIA, data 
acquisition cards and USB. Thermo- 
couples, RTDS, accelerometers, strain 
gauges, load cells and OmA to 20mA 
current are among the typical services 
supported by Easi Daq. The software 
supports Windows CE, Windows 95/98, 
Windows NT and Linux. 
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Receiver captures, logs paging traffic 


The Fox Paging Receiver from 
Berkeley Varitronics Systems is de- 
signed for capturing and logging paging 
traffic. It supports frequencies at 
928MHz—941MHz, 450MHz-465MHz 
or 145MHz-]65MHz. Flex demodula- 
tion (four-level) runs as fast as 6,400bps; 
POCSAG demodulation is as fast as 
2,400bps. Based on the original Fox re- 
ceiver, the unit’s hardware continuously 
detects and demodulates all supported 
paging formats. The unit captures and 


logs all paging traffic, measures and logs 
RSSI, and scans 
through —_user- 
specified frequen- 
cies. This hand- 
held, battery-pow- 
ered unit also of- 
fers PCMCIA 
storage and a fast- 
charge function. 
Circle (403} on Fast 
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Synthesized radio 


avoids busy channels 
The Microtalk 
99-channel synthe- 
sized radio from 
Advanced 2-Way 
Products features 
digital tone-coded 
squelch and a user- 
selectable scan to 
lock out or avoid 
busy channels. The 
channels guard and 
private line allows 
for compatibility 
with most brands of two-way radios us- 
ing digital tone code technology. The 
hand-held unit, which measures 4!/4" 
X 2'/ie", is equipped with a belt clip, 
600mAh battery, 110Vac wall charger 
rubber duck antenna and wrist strap. 
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Charging current 
adjusts to feedback 


Advanced Charger Technology’s 
next generation of its [charge line of in- 
telligent chargers provides a fast- 
charge, user-friendly 
interface and ex- 
tended battery life 
with no memory ef- 
fect. The product incor- 
porates “Enrev” tech- 
nology, which is based 
on a process known as 
Dynamic Electrochemical Waveform 
(DEW), This is a technical method of 
describing the proprietary method that 
uses real-time feedback to dynamically 
alter the charging current in response to 

a battery’s condition. 
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Encoder/decoder 
Offers group decode 


Midian Electronics’ Plectron 
encoder/decoder, the UED-1P, encodes 
and decodes the Plectron two-tone for- 
mat and other two-tone formats. The 
product is appropriate for use by fleets 
used by taxi companies, fire depart- 
ments and police departments. Features 
include Selcall, group call, deadbeat 
disable and leading and/or trailing ANI. 
It also offers group decode on the first 
and second tone for Motorola Two Tone 
and group decode on the first and sec- 
ond tone for Plectron. The UED-1 series 
can handle other formats, including five 
tone, DTMF and pulse tone. 
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The DVR-8 digital voice acquisi- 
tion recorder from JEI is a stand-alone 
unit for instant recall and archival re- 
cording of audio communications. Ap- 
plications include public safety com- 
munication recording, voice logging 
-| for order entry, operator training and 
ie gathering audio intelligence. Eight re- 
S cording channels offer simultaneous 
feedback. Other features include a 
= built-in button key panel, a standard 
— PC keyboard for initial setup, and 
© search and retrieval of voice record- 
“) ings by date, time and channel options. 


SERN 


LORIN 
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Recorder serves public safety reais 


An impact-resistant, high-resolution, 
five-inch monochrome display simul- 
taneously shows information on 18 re- 
cordings. This freestanding unit can 
be used on the desktop or it can be 
mounted in an EJA-standard 5 !/4" X 
19" rack space. 
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automatic [ON/ aoe Cilia timer switch 


for two-way radios, cellular phones . 


It’s convenient! 


LEAVE YOUR RADIO ON, UNATTENDED. 


It’s programmable! 


15 MINUTES TO 15 HOURS. 


It prevents dead batteries! 


... and protects your radio, too! 


FOR MORE INFORMATION, CALL 


1-800-458-3410 


Made in U.S.A. by ChargeGuard, Inc., Altoona, PA 
U.S, Patent 4,950,913 Foreign patents pending. 
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| Antennas support 
_ heavy UHF traffic 


A new line of UHF 
omnidirectional anten- 
nas from Antenna 
Products includes 
unity-gain 3dBd and 
6dBd models. These 
products are developed 
for areas where tough, 
extreme weather condi- 
tions are common. The 
antennas, available 
with frequencies of 
508MHz-—420MHz, 
41MHz-450MHz, 
470MHz—490MHz and 
490MHz-512MHz, 
can be ordered with 0° 
to 6° downtilt for 
mountainous regions. 
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Headset enhances 


restaurant services 


Protech’s portable two-way com- 
munications system is for restaurant 
*; employees using its headsets with 
| Kenwood Communications’ 
: Protalk radios. The system is appli- 
» cable for service in most restau- 
© rants, even in fine-dine establish- 
i. ments, where the wait staff and man- 
f agement can use a concealed-style 
\ headset. The system is available 
d with the Manager over-the-ear style 
: or the Procom 5. The Protalk radio 
te 
i 
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features a heavy-duty aluminum 
chassis and a range of user features. 
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Wn RECORDING 
sCRITICAL| 


Voice Recording Systems Beil for Today’s Communication 


Affordable 
Reliable 
Easy To Use 
Dependable 
Made In USA 


Weather-alert radios sedan 24-hour updates 


Weather-alert, portable radios from 
Wireless Marketing receive around- 
the-clock updates from the National 
Oceanic and Atmospheric Administra- 
tion (NOAA), which broadcasts from 
more than 480 stations. The W X-67 ra- 
dio uses Specific Area Message Encod- 
ing (SAME) technology that directs 
NOAA Weather Radio to a specific 
county or portion of a state. The 
Coleman NOAA model WX-57 is a 
small, portable weather radio, It includes 
all seven NOAA channels and three ma- 
rine channels. This model features a 
backlit LCD, lockout, visible/audible 


signals and battery-level indicator. 
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Hand-held device performs criminal inquiries 


Datamaxx Applied Technologies, in 
cooperation with the Memphis Police 
Department, is testing a pager-sized 
device that allows front-line law en- 
forcement officers to run critical infor- 
mation inquiries on persons, articles, 
guns and vehicles. Cyberforce, which 
measures 3.5" X 2.5" XK 0.93" and 
weighs less than four ounces, hooks to 
the officer's belt for easy access. Offic- 
ers can use the miniature keypad to 
conduct 90% of the queries that are 
most frequently required 


during patrol, reducing reliance on dis- 
patcher assistance. Officers enter a ve- 
hicle identification number, license 
plate data, driver’s license number or 
other identifying information to gain 
access to a nationwide data communi- 
cations network. A response is gener- 
ated to the request in less than 10 sec- 
onds. The Cyberforce project, which is 
backed by a partnership with Bellsouth 
Wireless Data, uses paging hardware 
from Research In Motion (RIM). 
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Receive unit selectively filters SMR channels 


Narda West’s AMPS receive filter, 
the AFB-21A-8284-07, provides selec- 
tive channel filtering in the SMR 
transmit band. It is designed to pass 
the AMPS A-Band receive frequencies 
of 824MHz-846.5MHz, making it ap- 
propriate to notch out interference 
caused by SMR transmit channels. 


The filter provides greater than 
60dB rejection from 851MHz- 
1,000MHz. Features in- 
clude 1.3dB maximum ? 
passband loss and 
standard type N ¢& 
female connectors. 
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> Recording Sei 
y For Over 30 Years 


For A FREE Brochure 
or More Information on JE! Products Call 


530-677-3210 


Rost 7 Alhambra: Dive 
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Connectors /adapters 
meet Part 15 specs 


RF Connectors’ line of TNC connec- 
tors meet FCC Part 15 regulations by 
incorporating reverse, or left-hand, 
threads. Standard coaxial connectors 
will not mate with these interfaces, 
which meets the compliance regula- 
tions. Reverse-threaded TNC males in- 
clude the RT-1203-1X crimp for RG-8X 
cable; the RT-1200-C clamp and RT- 
1202-C crimp for RG-58/U; and the RT- 
1227 right-angle adapter to reverse- 
thread TNC female. Reverse-threaded 
TNC females include the RT-1208 
right-angle PCB mount with die-cast 
metal body; the RT-1209-B right-angle 
PCB mount with ABS body; the RT- 
1211-1 bulkhead with solder cup; and 
the RT-1226 barrel adapter with re- 
versed threads at both ends. All connec- 
tors and adapters feature nickel-plated 
bodies, and gold-plated pins and con- 
tacts. Other reverse-thread connectors 
are available with BNC, N and SMA in- 
terfaces. For reverse-polarity or gender 
requirements, the RP series of connec- 
tors and adapters is available with BNC, 
N, TNC and SMA interfaces. 

Circle (413) on Fast Fact Card 


Docking stations 
support MDC use 


The NP-UPR-24 universal in-vehicle 
port replicator from Gamber-Johnson 
allows fleets to use different mobile 
computers in the same vehicle. It in- 
cludes one docking station that can be 
used with multiple upgrades and com- 
puters. By plugging the dc power 
adapter and the provided USB connec- 
tor cable into the modem, a user estab- 
lishes full power to the computer and all 
peripherals. An internal power supply 
provides the correct current to the USB 
hub to maintain USB compliance. The 
width is adjustable from 10.3" to 13.6". 
Optional accessories include micro- 
phone bracket, mobile phone mount 
bracket, LED light assembly, PCMCIA 
card guard and a Palm Pilot/Workpad 
mount bracket. 

Circle (414) on Fast Fact Card 


www .mrtmag.com 


DSP system protects power equipment 


The Iniven PTR-1500 communica- 
tions system aids in protecting electric 
power generation and transmission 
equipment. Single- and dual-channel 
FSK modulation techniques are used 
with digital differential guard/tip en- 


“ ergy sensing. The unit’s operating 


characteristics are controlled by firm- 
ware. Parameter changes, such as fre- 
quencies, channel bandwidths, logic 
/ schemes and communications proto- 
cols are completed by changing DIP 
switch settings. Crystal-controlled 


WE DELIVERED. 


digital signal processing (DSP) tech- 
nology aids in generating the trans- 
mitter frequency, establishing re- 
ceiver frequency discrimination and 
managing all channel filtering. 
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MAXRAD LOW PROFILE. 


TESTS SHOW MLPV800 PROVIDES UNMATCHED BANDWIDTH PERFORMANCE. 


Door AF Export: 


ROU OP MLPY anieriny are avian 0 
Diack or white. 

Wo are proud to have armed your business and look forward 
to serving you In the future 


Bincersty, 


ifs ype 


Steven Beppe, CEO 
Ps. Feet trea to contact us 
no ary. 
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The comparison test results from a leading technical university 
are clear: MLP¥800 provides unmatched industry gain flatness 
versus frequency over the entire 800 and 900 MHz bands 


GAIN COMPARISON OF MLPV800 VS. OUR ”RIMARY COMPETITOR 


= 


T T T 
BOG B24 BBO BOB &)2 935 928 94) GAO 
(Manel 


+ Anterina holght: 2.32" H 

+ Maximum power: 150 watts 
+Nominal impedance: SO ohms 
“VSWR: < 161 


* Efficient radiator design made of solid brass 
No lossy circuit boards utilized. 


+ 3/4" hole mount for easy installation 
Permanent vandal-proof mount also available. 


* UHF, PCS and 2.4 GHz ISM wideband 
models available. 


+ Dualband models avaltable. 
+ All models also available in white 


> > 


STATE OF THE ART ANTENNAS 


CALL (800)323-9122 


www, Maxrad.com 


ae ean can e 
| | 


Visit us at WCE, Booth #1109 
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System stresses digital error correction 


ElectroCom Systems’ [nvadr is a 
wireless yoice and data transmission 
system. The system permits almost er- 
ror-free, two-way transmission of digi- 
tal voice and high-speed digital 
data. Invadr’s IP se- 
ries of mobile radios 
offers simulta- 
neous voice and 
data transmis- 
sions over each 
radio channel, sending and receiving 
data at rates as fast as 19.2kbps on 
25kHz channels (9.6kbps with 12.5kHz 
channels). The system provides a 20dB 
improvement in SNR in low signal-to- 
noise environment in the UHF 
(400MHz2-512MHz) and 800MHz fre- 


quency bands. The voice and data radios 
are compact, one-piece units that incor- 
porate a modem and digital RF radio. 
The modem also provides forward- 

error correction, bit inter- 
leaving for more robust 
data communi- 
.. cations and 
© third-generation 
collision detec- 
tion/correction functions. The 
transceiver includes the Intelligent Di- 
versity Reception system, for low BER 
voice and data communications. For si- 
multaneous voice and data operation, a 
voice interface is provided for each 
voice subscriber. 
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Paging monitor controls analog/digital inputs 


The Protektor+ from PageTek moni- 
lors eight inputs, each input con- 
figurable to function in an analog or 
digital mode. Two relay outputs are sup- 
ported. One serial port is available for 
local VDT/passthrough, and a second 
port is optionally available for off-board 
communications. The monitor may be 
accessed locally via a DB-9 serial port 


Conti 


or remotely, via an integrated 14,400bps 
modem. Analog-configured inputs can 
monitor positive or negative voltage in- 
puts. Digital-configured inputs can 
monitor bi-state inputs not adhering to 
EIA standards, ensuring equipment 
may be monitored without external in- 
terface construction. 
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with the world’s most flexible 
2-way Remote Controllers and Mini Consoles ... 


For info on the IDA line : 
of programmable Tone & DC Remotes 


contact us at: 


1-800-627-4432 / 701-280-1122 
218-233-1886 fax 


sales@idaco.com 
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IDA 


CORPORATION 


1345 Main Ave. Fargo, ND 58103 


Visit us at IWCE, Booth #601 
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SST 


"Battery supports 


_IDEN radio 


The M8614 rechargeable re- 
placement battery for the 
Motorola Nextel IDEN i1000 
phone/radio is available from 
Multiplier Industries. This 
Lithium-ion (Li-ion) battery, rated 


at 3.6V and 900mAh capacity, is 


intended as a replacement unit for 
the Motorola NTN-8614AR. The 
design of the battery incorporates 
protective circuitry to provide 
proper charging of the Li-ion cells. 
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Repeater controller 


_ fits oe naetr il 


TS 


NHRC has made available the 
>» NHRC-4/M2 Repeater Controller, 


which can be installed in General 
Electric (GE) Mastr II mobile ra- 
dios and stations. Repeater opera- 
tion and control is done via a re- 


~ mote base port. All wiring fits in- 
_ side the product’s case. Mobile ra- 


~ dio installation requires adding 
- two wires and severing one trace 
- on the radio’s system board before 


plugging in the controller. For sta- 
tion applications, installation con- 
sists of adding three wires and 
plugging in the unit. Application 
notes for station for mobile radio 


' modifications are available. The 


product provides CW ID, ID timer, 
individual timeout timers for the 
main and remote ports, and a hang 


© timer. Five different courtesy tones 


- indicate channel activity and re- 
- mote base status. A digital output, 
~ included for control applications, 
can be configured to activate a fan 
while the transmitter is on and to 


keep it running for a specified 
time afterward. 
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Revamped amplifier 
serves low-band VHF 


TPL Communications has com- 
pletely redesigned its 300W low-band 

= VHF amplifier, 
which is available 
in the HMS series. 
The amplifier’s 
features include 

SWR protection, 
low-power alarm, over-tempera- 
ture alarm, forward- and reverse-power 
monitoring, forced-air cooling and a 
self-contained power supply. The de- 
sign uses 48V MOSFET transistors and 
surface-mount components, 
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Upgraded console 
assists dispatchers 


Building on its original platform de- 
sign, Com-Net Ericsson Critical Radio 
Systems has upgraded its C3 Maestro 
dispatch console. Status and message 
functions allow status code sent by a 
field radio to be displayed as a text mes- 
sage at the console. The request-to-talk 
feature allows users to visually signal the 
dispatcher that they want to talk by using 
status code to display an on-screen text 
message. Tracking modules provide call 
history records for each talk group or en- 
tity the dispatcher monitors. When 
patch/simulselect mirroring is enabled, 
each patch creation automatically cre- 
ates a corresponding simulselect, and 
vice versa. With the auxiliary input/out- 
put function, a dispatcher can remotely 
conrol relays and events while receiving 
visual and audible alerts at the console. 
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Service monitor offers 
200W dummy load 


Link Communications’ CSM-1000 
service monitor features a digital spec- 
trum analyzer, an RF receiver, a genera- 
tor, a digital oscillocope and a 200W 
dummy load. 
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Logic board serves Motorola Pro radios 


The SmarTrunk Systems ST- 
865M5 logic board is con- 


figurable for plug-in installation 
for most Motorola Pro Series 
portable and mobile radio mod- 


els. It offers the company’s Omni 
feature set for large fleet dis- 
patch and multisite roaming ap- 
plications. The Omni features in- 
clude multiple channel banks, 
PTT groups and receive groups; 
Smartscan, positive radio kill, 
Turbo Speedial and PC program- 


@ Million-cycle push-to-talk switch. 
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TOUGH x 2 


OTTO Remote Speaker Microphones set new standards in durability, reliability and 
performance, as well as provide high-clarity sound - even in high-noise environments. 


mw Designed to meet MIL-STD-810E specs. 
@ Fully-sealed housing survives harsh environments, including 40 mph blowing rain. 


Specify the V2 Series when noisy 
environments dictate added features 
like a two-position, high/low volume 
control. Emergency buttons are 
available, as are antenna versions 
of some models. 


The V2-L Series is the perfect choice 
for those that can accept fewer 
features in order to reduce speaker mic 
costs. Lighter and slimmer than the 
standard V2 Series, the ¥2-L 
still delivers premium 
audio performance. 


OTTO Speaker Microphones are compatible with a wide variety of radio makes and models. 
Contact us today for the most current copy of our Price List. 


COMMUNICATIONS 


A World of Sound tdeas 


Carpentersville, IL @ Toll-free: 888-234-OTTO Phone: 847-428-7171 @ Fax: 847-428-1956 
comsales@ottoeng.com # www.ottoeng.com 


ming with SmarTrunk’s Windows- 
based Optionboard Service Soft- 
ware (OSS). The Smartrunk II 
digital trunking systems designed 
for dispatch and telephone inter- 
connect applications below 
800MHz. The ST-865MS5 is the 
latest addition to the logic board 
collection for more than 50 radio 
models from manufacturers such 
as Alinco, ICOM, Kenwood, 
Motorola, Standard and Yaesu. 
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mi Heavy-duty cable assembly withstands 25,000 flex cycles. 
w Earphone jack accepts standard 2.5mm plugs. 

@ Clothing clip rotates 360°, with detent stops every 45°. 

@ Include integral connector interface to major radio models. 


Visit us at IWCE, Booth #1434 
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Spectrum analyzer monitors RF remotely 


The P9116 spectrum analyzer system 
from Morrow Technologies can perform 
remote monitoring of transmit or receive 
sites that are located outside a main facil- 


ity. The analyzer covers the frequency 
range of 1O0KHz to | ,600MHz and is pack- 
aged in arugged industrial chassis that in- 
cludes a power supply, Pentium controller, 
modem and various serial and parallel 
communication ports. When used in con- 


junction with a VGA monitor and the sup- 


plied GUI, the unit operates like any other 
conventional RF spectrum analyzer, When 
used in a remote monitoring application, 
the field-located analyzer acts ina “server” 
mode and can be accessed and controlled 
from any “client-designated™ PC or laptop 
via RS-232.T] line or the Internet. The 
synthesized L.O. is digitally tuned with a 
2Hz resolution. Frequency accuracy ts 
+0.5dB trom —120dBm amplitude. 
Circle (424) on Fast Fact Card 


Microwave radio allows software adjustment 


NEC America’s 2600 series is an 
asynchronous, low-to-medium-capacity 
digital microwave radio. Incorporating a 
bit-rate flexible modem, the radio allows 
software-controlled adjustments in 
bandwidth, accommodating growth and 


change in the transmission capacity of 


the radio, The bandwidth flexibility al- 
lows the radio to be easily re-deployed 


within a network, handling bandwidth 
requirements from 2.5MHz to 1|OMHz 
on the same platform. The radio trans- 
mits as many as 32 DS|Is providing high 
traffic capacity ina 1|OMHz bandwidth. 
The radio offers a drop-and-insert capa- 
bility at repeater locations, allowing 
DS Is to be dropped via software control. 
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(Don't come to a 


2 DEAD-END 
when Communication: 
Matters! 


Providing direct communications with 
local, state, and federal agencies 

_ gat-the scene of disastér; regardless: of 
~ “radio frequency, type, make.or model. 


e* 


JPS ory unieat ONS Inc 
*$720-M.Ca 1 Blvd. 


fax: (919) 790-1456» 
email; jps@jps.com : 
_ web: www.jps.conr | 


=) | JPS Communications, Inc. 
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Antenna serves 
utility AMR data 


Hirschmann’s disc-shaped an- 
tenna is for remote data collection 
in the utility industry. The model 
E-6003 has a frequency range of 
908MHz—-928MHz. It is five 
inches in diameter and features a 
low (1.5-inch) physical profile. Po- 
larization is vertical; the antenna 
has monopole-equivalent horizon- 
tal and vertical beamwidths. A ra- 
diator system is enclosed in a 
weather-resistant radome. The an- 
tenna also offers a CellNet-com- 
patible radiation pattern. 
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Analyzers reject 
interference 


Anritsu’s Site Master cable 


and antenna analyzers are hand- 
held instruments that feature re- 
jection of interference signals and 
distance-to-fault measurement 
capabilities. The “B” series offers 
higher dynamic range, greater 
storage capacity of test setups and 
measurements, and 517 data 
points that enable identification 
of faults at a high range. Other 
features available in the B series 
include a high-resolution (640 
480) full VGA display, a field 
replaceable NiMH battery that 
consistently provides 2.5 hours’ 
operating time and enough 
memory to store as many as 200 
measurements that are time- and 
date-stamped and that can be 
custom-labeled. 
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E9-1-1 module operates 
through power outage 


The E9-1-] ICM/EL from Positron is 
an intelligent control module with an 
EL display. System reliability can be 
enhanced with the product’s distributed 
microprocessor architecture, allowing 
each display to operate under its own 
control. The module is programmable to 
a maximum of 64 voice and data trans- 


* Hi eeweres 


fer destinations. An optional de battery 
mode ensures system operation during a 
power oulage. The product also per- 
forms self diagnostics and alerts opera- 
tors of error conditions. The on-demand 
AL] allows call-takers to generate hard- 
copy reports as required. The single- 
button redial of a disconnected caller is 
made possible through the re-ring aban- 
doned caller option. The display can re- 
call, on demand, ANI/ALI information 
for the last ten calls received. 
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Tools enhance voice 
logging system 


Dynamic Instrument’s Investigator 
Suite consists of a set of integrated soft- 
ware tools that are available for the DI 
936 Pro and DI 939/E digital voice re- 
cording systems. The suite includes 
Xstream audio, a “streaming audio” 
technology for easy delivery and instan- 
taneous playback of recorded emergency 
calls on a remote, multimedia Windows 
95/98/NT PC. The audio file can be 
saved to the local hard drive, a floppy 
disc, CD, or distributed as an email at- 
tachment. The Audiomap feature is a 
playback tool that depicts recorded audio 
in a graphic format and shows the rela- 
tive relationship of conversations along a 
continuous time thread. As many as ten 
channels can be displayed, and any four 
can be played simultaneously in synchro- 
nized time. Channels may be activated or 
deactivated during playback for channel 
isolation, and the 939/E provides indi- 
vidual volume controls, 
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AVL system selects from multiple media 


The V-Track 2000 from Radio 
Satellite Integrators is a third- 
generation GPS-based vehicle track- 
ing system for fleet management 


and AVL. The product can use mul- 
tiple communications media for ve- 
hicle data reporting, as well as up- 
grade to additional media as they 
are developed. This ability allows 
the unit to automatically select cost- 


effective and available means of 


communications at any given time. 


The unit can use almost any com- 
munications link including: VHF/ 
UHF two-way radio, analog cellu- 
lar, CDPD, BellSouthWireless Data, 
CDMA, TDMA and a variety of 
satellite systems. The product can 
also be seamlessly integrated to 
several in-vehicle devices and sen- 
sors such as mobile data terminals, 
laptops, door sensors, navigation 
devices, odometers and card swipes. 
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t-te) ea 
(ICICI) 


, S666 F508 


Receive only 


P30VD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P1SOVDA, P1B0VDA, P170VDA 
P150VDG, P160VDG, P170VDG 


30-35, 35-40, 40-45, 45-50 <13 15 0 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <1.65 15 0 
150-160, 160-170, 170-180 <1.1 15 0 
150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 


N.F. Gain Comp. 
Freq. Ranges (MHz) (4B) (dB) (dBm) Type Price 


Device 


DGFET § 44.95 


DGFET 
DGFET 


$ 44.95 
$ 56.95 


P450VD, P460VD 450-460, 460-470 <1.8 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <0.5 16 +12 GaAsFET $109.95 


P800VDG, P830VDG, P&60VDG 
inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 


SPSOVDG, SP35VDG, SP4OVDG, SP4SYDG 30-35, 35-40, 40-45, 45-50 


SP150VD, SP160VD, SP170VD 
SP150VDA, SP1I60VDA, SP170VDA 
SP150VDG, SP160VD0G, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP46CVDG 


800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 


30-35, 36-40, 40-45, 45-50 <1.4 15 le} DGFET $ 74,95 

<0.55 26 +12 GaAsFET $139.95 
150-160, 160-170, 170-180 <16 15 i) DGFET § 74,95 
150-160, 160-170, 170-180 <1.2 15 0 OGFET $ 86.95 


150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
450-460, 460-470 <19 #15 -20 
450-460, 460-470 <13 16 -20 
450-460, 460-470 


Bipolar $ 79.95 
Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. AX only preamplifiers are for receive applications only. Inline preampilfiers are ri switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical, Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 « 860-485-0310 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your AAA AX only or inilne 
preamplifier today and start hearing like never before! 
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Filter offers 8SMIHz 


wLWwave bandwidth The Powerport World Pack from 


Cutting Edge Enterprises lets the 
user carry his command center on the 
back with ease. This rugged backpack 
is designed to carry a mobile radio (as 
heavy as a 100W station) and re- 
chargeable power supply. It is con- 
structed of laminated heavy-duty black 
nylon with 4" foam padding. The con- 
struction is sturdy and weather-resis- 
tant. The radio is secured in the upper 
compartment in an adjustable radio 
sling that allows the unit to be raised 


The model 12861 from Micro- 
_ wave Filter is a single-channel 
ENG (1,990MHz to 2,1 |OMHz) 
bandpass filter. This unit has an 
8MHz bandwidth, providing less 
than 3.5dB insertion loss at center 
frequency. This model offers 
greater than 25dB rejection at 
+7MHz from center frequency, 
providing selectivity to remove 
undesired interfering frequencies. 
It can be provided with either 
8MHz or 16MHz bandwidths and 
additional sections for greater out- 
of-band rejection. The unit can be 
modified for outdoor use. Connec- 
tors are 502 type N female, but 
other connectors are available. 

gi Clrele (431) on Fast Fact Card 


eaxtend 
ws / a Mw 


Workstations 

The Itronix X-C 6250 Pro and T5200 
mobile workstations feature Sierra 
Wireless’ SB300 CDPD modems and 
support the Airbooster 350, an intelli- 
gent RF amplifier that works closely 
with the integrated CDPD modems. 
Public safety users can extend their 
wireless coverage by several miles by 
automatically switching between an in- 
tegrated antenna and a vehicle-based 
antenna, as they remove or insert their 
mobile workstation into Itronix’ vehicle 
cradle. The auto-switching antenna op- 
tion will increase radio coverage perfor- 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, |.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1|*800°467°6741 Fax 1*800°825*1 403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City, MO. 
64116 


On the Web at www.duracomm.com 
Email: duracomm@duracomm.com 
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Radio backpack supports 


field operations 

or lowered for access. A lower com- 
partment is designed to hold a re- 
chargeable battery power supply. The 
lid has a pocket for microphone stor- 
age. The pack can be carried on the 
back with body-contoured shoulder 
straps, or carried by the handle at the 
top. A mobile antenna fits in a side 
pocket with easy-access straps securing 
the upper portions. The radio is easily 
recharged by ac, de or with optional 
roll-up solar cell charger. 
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wireless rac 
wireless coverage 


mance and avoid coverage losses that 
result from transmitting data from in- 
side a vehicle. The workstations amplify 
transmit power from a portable 0.6W to 
a mobile 3W output. Mobile workers 
can instantly switch from the integrated 
CDPD antenna to a vehicle antenna. The 
integrated CDPD modem, based on the 
energy-efficient SB300 series, features a 
standard serial interface. low current 
drain, broad temperature and vibration 
specifications, and a PCCA-compliant 
host interface. 
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It's here... 
Industrial Machinery »4 
AUCTIONS 
on the Internet! 


Industry will never 
be the same. 


AUCTIONS 
Machinery and Property 
—Plus- 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
RFPs and RFQs 
Employment 
Funding and Capital 
E-mail Notification Services 


www.i-comindustry.com 
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Dispatch terminal suits harsh conditions 


Baron Communications’ BMDT 
dispatch terminal is a status/message 
terminal that can be configured for vari- 
ous host software interfaces. The du- 
rable buttons are backlit for easy view- 
ing. The rugged design makes it suitable 
for use in harsh environments such as 
construction, forestry and mining. The 
unit is GPS/AVL-capable and offers a 


throughput of 9600 baud. The back of 


the unit has an RS-232 port for interfac- 


co er fees ee ee 
Ext a DAN DONE Bowie 


“Saba 2e 
eos MER 


ing with various mobile radios. 
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Paging communicator features ‘e-connect’ 


Extended Systems and Motorola are 
offering short-range wireless connectiv- 
ity and e-connect technology to 
Motorola’s Timeport P935, an interac- 
tive paging communicator for mobile 
business users. The communicator’s e- 
connect technologies combine e- 
messaging (word messages passed via 
the Internet or telephone dispatch) and e- 


talk (the ability to send messages to one- 
way pagers, to and from two-way pagers 
and to most email accounts). The com- 
municator is also a personal information 
manager (PIM). Users can “e-connect™ to 
select corporate or personal databases 
wirelessly and access mission-critical in- 
formation real-time via an Internet link. 
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anoune wire attachment prevents ice damage 


The ERI Guy 
Guard attaches an 
electrical ground- 
ing Wire to a guy 
wire, and provides 


guy-wire grip 
protection from 


ice damage. The 
ground wire attachment averts gal- 
vanic corrosion between copper 
grounding wire and guy wire. It also 


reduces electrical resistance between 
grounding wire and guy wire and 
eliminates point-load stress to guy 
wire. The attachment prevents ice 
damage to grounding wire and guy- 
wire grip, and it prevents tower fail- 
ure. The attachment is stainless steel 
and machined for close guy-wire tol- 
erance and fit. It also offers an easy. 
single U-bolt attachment. 
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Cabinet racks offer custom features 


Bud Industries has introduced its 
Luxor series of cabinet racks, available 
in two styles and a variety of sizes and 
configurations. All models feature fully 
adjustable, extruded aluminum-panel 
mounting rails, internal cable-manage- 
ment bars and gasketed doors. They are 
available with either acrylic front 


doors for instant monitoring of internal 
components or with extra-wide cabi- 
nets to allow for additional cable ac- 
cess. All Luxor cabinet racks meet 
EIA-310 and LEC-297 standards, and 
can accommodate 19" equipment. All 
units are fully assembled. 
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System combines 
cell/GPS antenna 


The model ASPD913TGPS Tele- 
Locator from Antenna Specialists is 
a dual-system cellu- 
lar/GPS antenna. It 
combines active GPS 
location with two- 
way communica- 
tions into a mirror- 
mounted antenna. 

Applications include 
E9-1-1 cellular solu- 
tions, tracking pro- 
grams and long- 
haul trucking. The 
product’s ground- 
plane-independent 
design allows instal- 
Jation on mirror sup- 
ports on the side of a vehicle whena 
rooftop antenna cannot be installed. 


An ultrasonic weatherproof seal pro- 
tects the GPS engine against extreme 


weather. The antenna covers 
824MHz-894MHz cellular and 
1,575.42MHz GPS. 
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Headset includes 
optical switch 


The Cordless XLT phone headset 
from Hello Direct features an opti- 
cal switching mechanism. The 
noise-free switch, located inside the 
mic boom of the headset, is used to 
turn the headset on and off, and to 
mute the mic. When the Readiline 
remote answering device is installed, 
the user can answer acall remotely 
by swinging the mic boom down, 
The headset signals the Readiline to 
lift the handset on the user’s phone to 
connect the call. 
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The Filter Solution for Adjacent Channel SMR/ESMR Interference 


The Piezo Technology 2133 (2-pole) and 4133 (4-pole) front-end 
erystal filters have been the industry benchmark for performance 
With the increasing deployment of 
wireless communications and paging systems, 


and value for over 20-years. 


licensed frequency. 
performance. 
they are more 


Fach filter manufactured is custom tailored to your specific 
Thereby, insuring that you maximize system 
The filters are generally available on 3-5 weeks 
notice and can be ordered either 


factory direct or through PTI’s 


important than ever in insuring the quality and integrity of your 


SMR/ESMR systems. (25MHz to 220MHz licensed frequency) 


eae at 


iezo Technology, Inc. 


Typical Kesponse Curves 


growing list of distributors of SMR/ESMR radios or their service 
organizations. 


You can contact PTI or your SMR/ESMR dealer and be assured 
that you will achieve a cost-effective solution to your adjacent 
channel interference problems. Call for your solution today!! 


Piezo wiles Inc.. Tel: 407-298-2000, Fax: 407-293-2979 


E-mail: sales@piezotech.com 
Dealer and Service Organization Inquiries Welcomed 
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innit offers reliable matching 


The model 30-AD-FFN-2 
two-way divider and combiner 
from BCP offers reliable match- 
ing with less than 2° phase (typi- 
cal 0.5°) and less than 0.5dB 
amplitude. This 30W divider 
and combiner has a frequency 
range of 800MHz to 2.4GHZ 
with insertion loss of less than 
0.5dB. Other specifications in- 

clude isolation greater than 25dB minimum (J2 to J3) 
and VSWR of ].20:1 maximum. Connector options are 
type N female and SMA female. 
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Modem suits public safety apps 


The 3W modem from Novatel Wireless is appropriate for 
applications in public safety, automatic vehicle location 
(AVL) tracking and telemetry. This rugged product uses 
CDPD technology. Designed to operate in harsh environ- 
ments, the modem can tolerate vibrations and wide tempera- 
ture ranges, and provides data transmission in extreme 
weather conditions and various mobile environments. The 
3W unit can accommodate 9V to 30V of vehicular input 
power. It is bundled with Opcenter, a Windows interface that 
allows for simple configuration, operation and monitoring. It 
also features asleep mode, which maintains network connec- 
tions at low battery levels. 
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FAST * ACCURATE * AUTOMATIC 


Signal Coverage Measurement & Analysis 


Complete Drive Test 
“Systems 

‘s Plot Measurements against 
GPS Locations 
Display Measurements 


Field ; ‘Strength Meter 


: a Receivers 
$5000 Series Measurement Systems : 


Precision. RF Test Equipment for 
the Mobile Radio, SMR, Cellular, 
PCS, and Paging Industries 


R-500 Series Signal 
Strength Meters | |i 


7, TECHNOLOGY 


Serving the Global Telecommunications industry Since 1993 
1815 NW 169th Place, Suite 3070 « Beaverton, OR 97006 USA 


Tel: 503.614.9800 » 888.613.9832 + Fax: 503.614.9898 
e-mail: sales@ztechnology.com * www.ztechnology.com 


Circle (79) on Fast Fact Card 


Visit us at IWCE, Booth #871 
88 MOBILE RADIO TECHNOLOGY April 2000 


Adapters help interface problems 


Tru-Connector’s RF co- 
axial adapters can help al- 
most any interface problem 
including compatibility be- 
tween large to small series 
connectors and incompat- 
ible plugs, jacks and re- 
ceptacles. Applications in- 
clude adapting to more 
common interfaces, hard- 
ware transitions, changing 
cable run directions and 
sizes, and converting stan- 
dard connectors into quick- 
disconnect types. The 
adapters can include LC to 
N, LC to QDS, LC to N, QDM to BNC, and many 
other combinations. Materials, back-end plating, insula- 
tors and gaskets can be specified. Standard tooling exists 
for more than 100 types of connectors with interfaces 
per MIL-C-389012 and MIL-STD-348 standards. 
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Analyzer IDs complex interference 


Summitek Instruments’ Basestar interference analyz- 
ers protect specific license uplink/reverse telecommuni- 
cations channels (824MHz—849MHz and 1,850MHz- 
1,910MHz). The analyzer monitors the protected-band 
and potential-interference sources located between 
50MHz and 2.0GHz. It can identify interference gener- 
ated by a single emitter and more complex interference 
generated by the interaction of two independent emit- 
ters. When an offender is identified, it provides informa- 
tion about the source of the emission, including the of- 
fending company’s name, location, transmitter character- 
istics and the interference mechanism. 
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Emulator extends frequency range 


Telecom Analysis Systems’ 4600AH noise and interface 
emulator extends frequency coverage to 2.5GHz. This 
capability makes the 4600AH capable of testing next- 
generation wireless equip- po - 
ment that operates in the 
PCS, IMT2000 and 
2.4GHz ISM bands. The 
product conducts carrier- 
to-noise (C/N) and carrier- 
to-interference (C/I) tests. 
It can accommodate preci- 
sion C/N characterization for such wireless devices as PCS 
handsets and base stations, mobile satellite handsets, wire- 
less local loop (WLL), wireless LAN, smart antenna systems 
and 2.4GHz ISM-band transceivers. The device measures an 
incoming RF signal, then adds the specified amount of 
AWGN or interference to obtain a desired C/N or C/1 ratio. It 
is available in single- and dual-channel configurations. The 
included software, Taskit/4600 for Windows, facilitates test 
setup and control. Although predefined configuration files 
based on industry standards are incorporated into the soft- 
ware, users also can create custom configurations. 
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PEOPLE 


Com-Net Ericsson Critical Radio Systems, Lynchburg, VA, 
names its board of advisors, including: 

George Allen, former governor of the Commonwealth of 
Virginia and a member of the U.S. Congress; Haley 
Barbour, former chairman of the Republican National 
Committee; Barbara Hackman Franklin, former U.S. sec- 
retary of commerce and director of the Nasdaq Stock Mar- 
ket; Gerald Griffin, former director of NASA's Johnson 
Space Center; James Howard, chief executive of Northern 
States Power Company; Bob Miller, former governor of 
Nevada and former chairman of the National Governor's 
Association and Democratic Governor's Association; Brian 
Mulroney, former prime minister of Canada; Edward 
Rendell, general chair of the Democratic National Commit- 
tee and former mayor of Philadelphia; Oliver “Buck” 
Revell, former deputy director of the FBI, president of the 
Institute for the Study of Terrorism and Political Violence, 
Chairman of the Greater Dallas Crime Commission, and life 
member of the International Association of Chiefs of Police 
(IACP), Samuel K. Skinner, former White House chief of 
staff, secretary of transportation and president of Common- 
wealth Edison; and Dewey Stokes, former president of the 
International Fraternal Order of Police 


Sheila Malone, director of Elkhart County 911, joins 
Castle Hayne, NC-based Vision Software’s Software Advi- 
sory Board (SAB). 


Guy Campbell, group president for the wireless and in- 
building products group at Andrew, Orland Park, IL. is 
elected president. 


Changes at JBRO Batteries, Lisle, IL: 

Charles Pokonosky departs TDI Battery, Downers 
Grove, IL, as director of OEM sales development and lead- 
ership to join JBRO as vice president of OEM sales. John 
Brophy Jr. fills a newly created position as vice president 
of LMR sales after managing JBRO manufacturing, finance 
and operational areas, Jean Rohrscheib joins JBRO as man- 
ager, customer service, after ten years of customer service, 
sales and operations experience. 


Joan E. Ryan, departs Alliant Foodservice, Deerfield, IL, 
as senior vice president, to join Tellabs, Lisle, IL, as chief 
financial officer. 


Edwin K. Walters joins Larus, San Jose, CA, as chief fi- 
nancial officer after leaving the Umbra Group, Palo Alto, 
CA, as a financial manager. 


Al Forsyth joins Hark Systems, North Charleston, SC, as 
sales and marketing manager after working as regional di- 
rector for Budget Rent-A-Car and starting up the U.S. Fran- 
chise Sales Division for NCR, Dayton, OH. 


Mitch Stone leaves Datum, Irvine, CA, as vice president 
of sales and marketing, to join IFR Systems, Wichita, KS, 
as vice president of sales, Americas Region. 


Will Daugherty departs Seaward International, 
Clearbrook, VA, as director of marketing, to join 
Lawrence Behr Associates, Greenville, NC, as director of 
product marketing. 
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WIND POWER 


Enhance your PY: system with MEMRE industrial 


Beislils t 

r+: Power night and Hoy 

r} Reduce seasonal fluctuations 
7} Reduce total system costs 


Monthly Average Output 
$-9.mph uverage: 15. kWh 
440. inph average: 22.3 kWh 
A i mph avetage: 29.6 kWh 


Specifications 

r+ Rated 400 watts 

+} Only 14 Ibs. (6.3 kg) 

7} AS inch (1.14 m) blade dio. 
7} Only two moving parts 

+} Internally Regulated 


3 Year Warranty 


For distributor and product i cnn contact: 


Southwest Windpower 


2131 N. First Street * Flagstaff Arizona 86004 USA 
Tel 520-779-3463 Ext 400 Fax 520-779-1485 
www.windenergy.com ¢ E-mailjinfo@windenergy.com 


Circle (81) on Fast Fact Card Visit us at IWCE, Booth #1451 


TERK 


Professional 2-Way Communications 


Tekk Inc. has provided low cost, high 
quality communication products for 
over 12 years. That we have 
S remained a reliable source is 
testament to our unique ability to 
adapt to individual customer needs. 
Our product line includes VHF / UHF 
hand-helds, data / telemetry radios, 
paging productsand F RS radios. 


~~ NOW AVAILABLE THRU HUTTON! ! 
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™ MCM REAL TIME SOFTWARE SYSTEMS 
REAL TIME SOLUTIONS 
REAL TIME SERVICE 
REAL TIME SUPPORT 


«REALLY 


INFORMATION TECHNOLOGY FOR THE 
MOBILE COMMUNICATIONS INDUSTRY 


7129 GADSDEN HIGHWAY 


Surre 107 
TRUSSVILLE. AL 35173 
H Y PHONE 205-655-0049 
Vax 205-666-5605 


EMAIL IMFOOMCMTRGHNOLOGY.COM 
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Reserve your spot in the next issue! 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


*® Dawn Rhoden 
¢ Classified Advertising 
Manager 


Category Index 
Computer Software 
Employment ........0:0000 
Equipment For Sale wry 
PORE ieucdstersthenxarsxeessssossxcereace 

Professional Consulting Services .... 
Professional Services 
Repair Services ........ 
TOON sices siccscctsceses 


professional services 


FREDERICK G. GRIFFIN, P.C. 


$. 2938 Warlick RD 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


OMNICOM., Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 


SCHWANINGER & ASSOCIATES 


Anorneys at Law 


PRESIDENT 


| 
| Robert H. Schwaninger, Jr. 
&/ 


1835 K Syevet, NW, Surrt 6501 
Wasscrox, D.C 20006 
(202) 223-8837 

tec ascager@ sa-lswyers net 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (850) 224-3059 
E-mail: omnicom@omnicom-ysa.com 


MTIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, PE. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 « Fax: 972/580-0641 


KEEPING AMERICA COMMUNICATING FROM COAST TO COAST! 
* FACTORY TRAINED TECHNICIANS « 
* SURFACE MOUNT TECHNOLOGY « 

* FACTORY APPROVED NATIONWIDE + 

* EDACS & AEGIS « 
e VOICE GUARD CERTIFIED « 

» MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C © Lynchburg VA 24501 


ERICSSON 2 804-237-3427 @B uz 


prof. consultants 


Engineering For The Wireless World 
Wireless Commutnications Systems and Facilities 
Fishing for new 


Define Acquire Build Manage 
: customers? 
Design Zone Test. Operate 
Try MRT 
RCC Consuttants,.Inc: Pail 


100 Woodbridge Center Drive, Suite 201 
Woodbridge. NJ 07095 
800-247-4796 
email - info@ree.com 


Olices Nationwile & loternational 
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MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P-E. 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


(301) 926-2837 


GE PORTABLE SERVICE 

¢ FAST TURN 

* WARRANTY 

+ 348.00 br/2 hr, MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


es 
270-683-0936 = <¢2 
TECHNICAI 


121 Crowell Lane + Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Voice Guard Certified 
ERICSSON & ° Public Service Trunking 
* Surface Mount Technology 


804) 239-3049 


PORTABLE 


FACTORY TRAINED 
TECHNICIANS 
FOR QUALITY SERVICE 


employment 


Communications Technicians 


Central NJ based Communications Company 
looking for experienced Field Service Technicians. 
Applicants must have experience in Motorola 
Consoles, Trunking, Voting systems and all other 
aspects of the field service business. FCC license, 
PCIA or NABER certification preferred. Salary 
commensurate with qualifications and experience. 
Fax or mail your resume to: 


Quality Communications 
Attn: Service Manager 
1985 Swarthmore Ave. 
Lakewood, NJ 08701 
Fax: (732)730-9005 
info @qualitywireless.com 


www.mrimag.com 


Public Safety 
Wireless Technology Decisions? 


professional services 


Wireless & Information Technology Consultants 


Today, Public Safety Officials face major decisions in selecting 
which wireless and information technologies will best serve 
agency needs today and in the future. QRC is the first step 
in identifying the right solutions. 


At QRC, we provide competent, unbiased technical advice 
concerning the full range of available technologies to support 
your critical public safety missions. 


QRC's approach is simple yet effective: We work with your 
staff to define your agency’s needs, and then identify 
candidate technological solutions. 


QRC is ready to assist your agency throughout the entire life 
cycle of your public safety technology project-from the 
planning of a new communications center through the 
implementation of digital trunked radio system, E911, CAD, 
and records automation. 


oe provides expert technical and programmatic support in: 
Budget Planning and Execution 
Cost/Benefit Analyses 
Technology Evaluations 
System Specifications. Planning, and Design 
System Implementation Oversight 
Training Program Development 
System Troubleshacting and Optimization 


Does your agency require privacy protected wireless 
communications? Is the security of your information and 
databases important? Do you need mobile computing today 
or in the future? Is NCIC 2000 right for your agency? Should 
you implement a Project 25 digital wireless system? How can 
commercial wireless services leverage your agency’s limited 
financial resources? 


QRC will work with your agency to address these questions 
and nines technology issues in all areas including: 
Integrated Digital Voice and Data Technologies 
Emerging Wireless Technologies 
Project 25 Digital Communications Systems 
NCIC 2000 Technologies 
Commercial Services, such as CDPD and 3G 
Wireless 
Trunked, Conventional, and Rapid Access Trunked 
Systems 
Simulcast and Mobile Computing 
Communications Operations Center Design 
Coverage and Propagation Studies 
Enterprise Networking 
Intelligence Analysis Automation 
Information Security and Privacy Protected 
Systems 
Surveillance and Title III Technologies 


For information on how QRC may assist your agency in its Public Safety Technology decision process, contact us at: Quantum 
Radionics Corporation, 2121 Eisenhower Avenue, Suite 200, Alexandria, VA 22314, Voice: 703.684.8548; Telefax: 703,684,9505; 
e-mail us at info@quantum-radionics.com or visit us at www.quantum-radionics.com 


- Advancing Technology Through the Millennium - 


© Copyright Quantum Radionics Corporation 1999 
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employment 


“| Vertex Standard 


Due to rapid growth and expansion, this leading 
manufacturer in the communications industry is 
seeking to add additional management staff to 
accommodate our rapid growth. Successful 


candidates should have broad experience with 
exceptional management and supervisory skills in the 
following areas: 


Land Mobile Sales 
Customer Service 
Technical Service 


Vertex Standard, the Land Mobile Radio division of 
Yaesu USA, offers an excellent compensation and 
benefit program. For consideration, please forward 
your resume, with salary history/requirements to: 


Human Resource Department 
Vertex Standard Communications 
17210 Edwards Road 

Cerritos, CA 90703 


equipment for sale 


STATION IDENTIFIERS 


(1 Morse code and Voice Identification 
.] Three monitors and three timers 


TRINITY RADIO 
USED RADIOS at Low Prices! 
*MICOR *GE 
* MITREK 
- PORTABLES 
* MOCOM 70 
* MAXAR 
-APTRS 
(940) 433-5452 ~- 


*RCA 

* ACCESSORIES 

* TONE ELEMENTS 
* CHRYSTAL ELEM 
* BASE STATIONS 
trinity-radio.com 


1 Several Standard Models available 
.) Reseller and Quantity Discounts 


800-722-6664 
216-351-1755 


DTMF /encoders 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra high quality OTMF Encoder 
for absolute reliability and function, 
® Contacts aré Water Prool/ Dust Proot 
® Completely Seif Contaned — No RFI 
@ Simple 3- Wie Connection @ Output Level! Ad; 
@ Wide Operating Range § to 16vde 
@ Wide Temperature Range -22*to + 160*F 


ype 


@ Supplied with Inswuctons, Schematic, Template & Hareware 


1 Call or Write for Free Catalog — . 
PK-1$71°/PK-1K$78* VISA/ AMEX PK-2S76*/PK-2KS83* 
W/ Relay * Request Quantity Price W/ Relay 


e e e 1516 Cassil Place “ty 
ot" Pipo Communications ei cx 0.0.71004, 
5444 : 
To: Emphasis is on Quality & Reliability 
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WIRELESS STAFFING SPECIALISTS 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
e Technicians ¢ Engineers e Managers e Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


Coampmae PO Box 14370. incinnatt, OH 43250) 
Since 1989 |-Mail, Careercom‘@’ AQ|..com 


@ 606-491-5410 FAX 606-491-4340 


equipment 


sale 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 
CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


for 


All CCIl 


Labels 


MOTOROLA ¢@ GE @ EF JOHNSON etc. 
PORTABLES | PAGERS / MOBILES | BASES } REPEATERS 


Contact us when you are looking for econo- 
mical used equipment, We are a reliable 
source for all major brands of used 2 way gear 


== (708) 681-0300 .. 
a Buy @ Sell e Trade 


Visit our web alte: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 N. 31st Ave. Melrose Park, Il. 60160 
Tel, (708) 681-0300 Fax (708) 681-9800 


www.mrtmag.com 
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*WE SHIP ANYWHERE IN THE WORLD « 


ONE WEB SITE - ONE SOURCE 
THE ONLY SOURCE YOU NEED 
WWW.COMMUNICATIONSWEST.COM 
2-WAY RADIOS 
BATTERIES 
ACCESSORIES 
TRUNKING SYSTEMS 
INMARSAT 
ANTENNAS 
SPREAD SPECTRUM LINKS 
AND MORE!! CALL TODAY! 


KENWOOD {com 
Radius MOTOROLA 


Special State & Local Gov. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, ETD. 
E-Mail: commwest@aol,com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


‘, 


pday For Yo 
Catalog! at 
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e 


HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the Industry!!) 

NMO Mobile Antennas 

Low Band 

HC29 ....... 29.5-B5MH2 QuarteMVvaVe vo. $15.99 

HO94 «0 B4e4D MHZ quartenyaye vo. $15.99 

40-50 MH2 quarterwave $15.99 


151-162MH2z unity gain, chrome $2.64 
136-174MH2z 3dB gain, 5/8 whip $13.99 


430-470MH? unity cain. chrome - $2.64 
HC450 ... 445-475MHz 5dB gzin. 5/8 over 1/2 wave $13.99 
800-900MHz 
HCQ800.. 806-896MHz unity gain, chrome $2.64 
HCB00 .... 800-900MHz 308 gain. SMA/Cellular ...... $9.99 
flo MOUNTS 
vow O44" hole maunt, 17’ RGS8A/U coax, No conngs.99 

CMe . Same as above, with solders PL-259 ........ $6.99 
HCT Trunk lip mount, 17° RGS8A/U coax, PL-259$9.99 
HCTSS Trunk lip mount, 17° RGS8A/U coax, heavy 

duty stainless steel, PL-259 $12.50 
a Magnet mount. 17° RG5S8A/U coax, PL-259$12.99 

Trunk gutter bracket, 3/4° hole “L™ bracket . $1.49 
Moro ROLA BATTERIES & ELIMINATORS 
HC9628 ... GP300 Battery ....... $29.00 


HC8148 ... P110 Battery .. $29.00 : : 
ee ork Rind Ae ee s ed Antenex is an established leader in the design and manufacture of innovative antenna 
HCBE9628 GP300 er il apres to products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 


HOBE8148 P110 Battery Eliminator ...cccccccse see $29.95 
HNN9628A GP300 Battery {original .. is $49.00 
HNN8148A P110 Battery (original) . $49.00 
HNNIGEOA GP350 Battery (original) $49.00 
NIN7144AR ... HT1000 Battery (original) $63.00 


Quantity discounts available! No minimum order! 
Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE! 
Phone: 1-800-654-9550 + 973-369-9600 


lt features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 

Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630) 351-9009 

Fax: 973-389-9696 © E-mail; holzberg@juno.com 


Antenex Inc., 2000-205 Bloomingdale Road * Glendale Heights, Illinois 60139 
- Be sure to visit our website at www.holzbarg.com - 
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EQUIPMENT FOR SALE BUY «* SELL «* Trade 


J Cellwave Transmitter Amplifiers GE Delta SX Mobile, VHF & UHF, 100W... $250.00 
New! 175W Cont. Duty, 850-890 Mkz, Accessories with 950 head $100 
26V Supply. Combiner available also. 

Quantity available. Good for cellular or GE Ranger Mobile, VHF, 40W 
trunking radio applications, $2,500 
MOT MCX 100, T44 Rearmount Mobile, UHF, 
oe SRR Pee cece ver Haocnser 450-470, NO PL or Pram, AS IS PRICE .... $30 


Looking for a replacement 

for your Plectron receiver? 

Look no further than the 
ALERT by REACH. 


* Over 2 Watts Audio 


OQ Tower Top Amps NEW! Call for info. MOT & GE indoor 30" & 40” Cabinets 


1 CT Systems/Wavetek 3000B 
Communication Service Monitor OLFE 1113 Central Avenue 


in very good condition $1,495 COMMUNICATIONS Billings, MT 59102 
Advanced Communications & Electronics, Inc Phone: 406-252-9220 


804-237-8255 / 800-488-7908 Fax: 406-252-9617 
www.advcommunicationsine.com http;//members.aol.com/cwwolfe.com 


* Tone/Monitor Capabilities 
1-800-445-0007 
(React) Pagers also available 
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equipment for sale 


You Don’t Have to Pay | Delay Timer 


@ Premium Price for Protects The Battery & Radio Equipment 


"On when ignition is off” 
1. Battery Guard - Low Voltage Shuts Down Load 


is BSXL Series | _ 2. Maintains Power to Accessories 
| * Low Voltage Detector 
| Base Antennas * High Voltage Protection: 
* Built-In Diagnostic LED 
* 30 AMP 12 Volt DC 
Tubular * Sealed From Moisture 
Dipole & Vibration 
Element * Reliable & Accurate 
Structure + Allows Retrieval of 
Incoming Messages 
| * Intrinsically Safe 


a Premium Antenna 


Fiberglass 


Radome + Compact - Easy to Install 


+ Low Cost- from $49.00 (800 )) 888- 0909 , 
Aluminum AC/DC INDUSTRIES 


ae P.O. BOX 710548, HOUSTON, TEXAS 77271 
Coating Tel: (281) 933-0909 « Fax: (281) 933-1001 


| email: globe@brokersys.com web: www.ac-dcindustries | 
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N Connector 
Termination 


h4 ® 
Racdiu 
SEE OUR NEW LOOK FOR Y2K. YOU WILL LOVE OUR NEW WEB SITE! 


Visit our web i Bint or you'll not know what you're missing! 
ttp://www.procommusa.com 


eo your RADIUS LEADER, 


No Moisture 
Problems— 
Complete 
Water Drain 
System 


Most Available 
Custom Tuned 

to your Center 
Frequency from 
45MHz to 2.5GHz 


PROCOMM 


Information: 805-497-2397 ¢ 805-494-5078 8:00am-6:00pm PST 
Ordering: 800-497-2394 ¢ 24-Hour Fax Line: 805-494-3115 
_ of 805-497-3430 © e-mail: procommusa@aol.com 
WE NOW ACCEPT CREDIT CARDS GOB 
Where quality is #1, but where we want to be dead last when you call for pricing! 
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CALL FOR 
FREE PURCHASING 
GUIDE & DATA BOOK 


or visit our website 


COMTELCO 


www.comtelco.net 


1-800-634-4622 
630-790-9894 Fax: 630-790-9799 
COMTELCO INDUSTRIES, INC. 


501 Mitchell Rd. 
Glendale Hts.., Illinois 60139 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


l= MECHENM Solera i 
INNE= FLECTROMICS vee 


Fredericksburg, VA 22404 


> Two-Way Radio Communications Console interface units 
> New and Reconditioned Radios Secure modems 
> Custom-Designed Radio Systems Secure spectratac receivers 


. - Digitac comparators 
Repay ae Pregeeeng Centracom Il CEB cards, cont. panels & complete 


> Consulting GCC80 complete (MDC-1200 & MDC-600) 
Hi-power/Lo-band PL Mitreks 29.7-38.9MHz MSF 5000 VHF Secure repeaters 

Saber |, UHE DES hi-pawer (rack & indiv. chrgrs, etc.) 400W 150.8-162 & 162-174 rptrs.- paging & 
Mid-band bases secure secure 


Quality products made in the 
U.S.A. since 1978 

URL Address: http://www.mechemelectronics.com 

Circle (104) on Fast Fact Card Circle (102) on Fast Fact Card 


E-Mail: mechemé+fls.iniinet 
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Need More Remote Sites? 


* DSP-based voter comparator 
* 12 sites per comparator chassis 
* Cost-effective return paths 
We provide the tools: 
You satisfy your customer. 
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BUY * SELL * TRADE 
CLEAN WORKING EQUIPMENT 


NEW_ARRIVALS 


25-MOT MDP 9100-11 
MOT Q326A Pure 5000 Embarc 


50-Spectratac Receivers 
Low/Mid/UHF/VHF/800/900 MHz 
Voter & Digital Paging Cards ......... CALL 


4000 Ft New 7/8” Heliax Andrews 
LDFRN-50-A All or Part from $2.50 Per Ft. 


© Motorola, GE/Ericsson used equip. 
Many types more than can possibly list. 
Including Base Stations * Repeaters 
Paging TX's * Mobiles * Voters * Re- 
ceivers * Parts * Accessories * Remote 
control equip. * 911 Consoles & DVP 
equip. Including, but not limited to: 
Spectra * Syntor X * Syntor X 9000 « 
Maxtrax * Mitrek * Micor * MSF-5000, 
MSR-2000. 


© Centracom, |, IL, I+ & Ranger + Delta 
* Mastr Il « EXIT * MLS & Phoenix. 


Units available on most frequency 
bands. Specify when ordering. Sold 
with or without accessories. Tested, 
Untested, or as/is, priced appropriately. 
Over 2000 Radios in stock, Inventory 
changes constantly! 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
Orders & Bids: 800-423-3858 
FAX: 501-676-2475 


For Expanded List look at our Website: 
www.barnettelec.com 


Info: 501-676-5506 
— 


VISA & MC Accepted 
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ome 


NO COD's 


www.mrtmag.com 


equipment for sale 


General Electric / Ericsson 


$135: 
$1595 
$1795 
$2195 
$1800 


NEW MASTA Il ballery back up kits. fist $783 

MASTR | 110w, continuous duty repeater P 
MASTR il VHF E Series 110w continuous duty repeater 
MASTR ll VHF Trunking repeater, 110w continuous duty 
MASTR I UHF 100, cont. duty rptr 

MASTR II base station 42-50 me . $1195 
MASTR Il 11 Ow continuous duty amplitiers $595ea 
MASTA Il VHF auniliary receivers $325e2 
DELTA 110w tow band $2%5ea 
DELTA SX 110w VHF mobiles, w/aocessories $395e8 
DELTA SX 110 VHF mobiles w/825 heads and ace. $595ea 
Della base stations 42-50me, des! lop or wall moult, 100w ...... $898ea 
Delia VHF tuiseé stations. desk top or wall mount 11 $89Sea 
NEW S825 mobile microphones 5 tor $200 
5825 contro! heads $200ea 
DECIBEL Duplexers, VHF $350ea 
MVS VHF 16 freq scan mobiles w/o acc $200ea 
RANGR GOw mobiles, 35-50 mc w/accessaties 5 
RANGR 110w mobiles. 35 to SOmc w + 
RANGR 110 mobiles, 29 1c 35me w/accessones 

Rangt base stalions, low band desk top or wall mount, 110 


MO] Synlor X 110w VHF mobile ....... 

MOT Maratrac 100w UMF mobile w/accessories 

MOT 99 channe! advanced head tor Maratra 

MOT Mitek moblies VHF 110w, w/aec 

MOT Milrek low band mobiles, 30-4Ome, 60w, wae, PL 

MOT Mitrek §0w VHF base slation, PL. 4 leq 

MOT Mitrek VHF 50w base station, local/remote contro! 

MOT Mite: 60 30 to “irre base Safin, localremate chi 

MOT Micor monies. 109w, UF, w/atcessories 

MOT Mucor 100w mobiles, 42 10 50mc, w/ace 

MOT Micor mobiles, 42 to S0me, drawer unils, 1WOv 

MOT Pak Hat repeaters VHF 

MOT Pak Aat repeater UME 

MOT Mocom 70 base stalion 30 to 36mc, 100w 

MOT Mocom 70 100w mobiies, 30-36, wiace 

MOT Mocom 70 VHF base station, 60w, 4 trot 

NEW Kenwood TK-200 VHF Sw. 6 freq portables. no battenes 

Kerewood 1K-360 URF portzbies w/batteries 

Kenwwod TKE3) 75a. UHF 32 

NEW Uruden Programmes, M 
adaplor and marual .... 


Scan mobile 


AMXS00C_ w/ponable 


29-35me of 35-50 me. your choice 
Monilor raceeers, WHF 
MOT MSR 2000 URF 450-470 MHz Model cr SGS8-6146 
MOT Flexar 40w UHF repeater w/duplexer 
MOT Mostat UHF mobile w/ accessories 


$995ea | NEW Maxon Programmer, Model SMP- 4000 

$125ea w/insteuction book 

$1195 | Communications Products UHF Dun! plexer, Cal Ne. 522-509 
$375 | frequency 405-470 MHz 


$160 | Phelps Dodge UF Duplexer. Cat_ No. 526-5-SR 


MOT Syntor |10w VHF mobile, 4 freq scan wiace $150 


Wanted to Buy: GE, Ericsson or Motorola Equipment 
NH COMMUNICATIONS CoO. 


P.O. Box 5342 « 


Manchester, NH 03108-5342 


Tel: 603-668-3004 
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MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 


SP50 - PIIO 


- GP300 - P1225 - SM50 - M130 - M1225 - GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 
HT 1000-MARATRACS-SPECTRA-STX-MTX8000-PP 1000X-MAXTRAC-MTX800 


Radio 
BZWVeESS, lic. 


SALES: 800-545-7748 + FAX: 703-830-8710 


Visit US AT 


http://jwww.radioexpressinc.com 
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PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 * MOBILES—$25 » SABER—$55 
HT50—$50 * STX—$35 » SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane + East Brunswick NJ 08816 

Phone: 732-254-3232 
Fax: 732-698-0555 


CALL US FIRST 


way PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
-ALL FREQUENCY BANDS- 
PLUS 
"PL" and paging reeds/filters, TCXOS 
Call us last to sell any of the above. 
comm WE PAY CASH 


4614 E. McDowell Rd. Ph.: 602-275-4505 
hoenix, AZ 85008 Fax: 602-275-4555 


BUY & SELL: 
LTR-BOOMHz & S900MHZz EF Johnson * Kenwood + Uniden 
MOTOROLA 


UHF * VHF * 800MHz * SOOMHz | 
* Mobiles » Portables * Repeaters * Amplifiers » 5" Transmitters 


1-800-786-219 


ERLING 


SSOCIATES, INC. 


Navonmide Purchasing of 
Two-Way Racio 


203 N. Chestnut Street * McKinney, TX 75069 
Fax: 972-562-7957 
Mike Malone 


ee = 
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equipment for sale 


TEST EQUIPMENT - BUY & SELL!! 


SERVICE MONITORS All include NIST Traceable Calibration 
HPBS20A1 0254/5 13 $7900 HPB9206 001/102/4/19-$19,800 
HP8921 VEO (COMA) $12,500 HPB921A ............. 
HPas2oa/tiga/S/19 $6900 HPB32Z15A ..........., 
(FF COM120B 12/12/20 $9900 IFR I200SS"t2 
IFA 1600S .. $7900 IFR 1200812 
Motorola R2S00CCBSiNew) $16.500 Motorola R2600C 
Motorola R26008 $6900 Motorola R2GQ08/NT $6400 
Motorola R2072D(Trunk |) $5900 Motoro RT tS28 Rutactum$5200 
Motorola R2024D(securonet) . $6500 Molorola R2400A 
Motorola R2001D $5500 Molorois R22008 
Woavotek CAT600 (cellular activation tester) 

Marconi 2957D $4900 Marconi 2957B $4700 
Marcon! 29553 . $4500 HPS3M3B 1.3 Ghz Counter $375 
Whitros Stemasters cal Eage Return Loss Bridges Call 
Advartest 3465 Skh2 » 6 Ghz Soectrum Analyzer (new) .. $12,500 
Synth. 1000 Mhz Signal Generators: 

Rach! 9087-1300KInz Signal Generators, low phase noise, high stability, 
AM/FM/Pulse/Pnase Modulation, NEW unils with warranty!-$3500, 
HPBES7A-S2900. Marcon! 2022A-$1800 ; 2022C-S2000 


Amtronix Instruments, Inc. 
Ph: 716-763-9104 © Fax: 716-763-0371 


http//www.amtronix.com 


Visit Us at Booth # 1076 at the IWCE Show 
We accept: GB ZEa 


Communication Test Equipment 


IFR Com120B ........ $13,000 IFR 500A... ee $3,900 
Motorola R2012D...$10,000 IFR 1200.........0...... $5,500 
HP 89204 .......cccccsves $9,750 IFR 1200 Supers ..... $8,750 
Marconi 2955 ........... $2,750 IFR 1500.................. $6,500 
Sage 930A... $3,000 


EML will buy your used test equipment. 


888) 846-4614 © www.emll.com 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 


| DOES YOUR ADVERTISING 


SERVICE MONITORS AND 


tity : ees List aii 
Piet pet i TATA, 4 eA bl aie 
ni rt 7 a 
10 MOTDROLA Mi 1 7UN PA woh $120) cha 2 ea Uniden ITR Repeaters new in box 
10 MOTOROLA D $224 000 Model MRS 802BT 
a GIVE 100 ea Service Monitors in stock 
. THE FL EXPERTS 25 ea Maxtracs and Maratracs and Spectras 
a arts og bcs Bi LAB Service Monitors Repaired ~ Will give you 
10 Noise ype | A CALL !! an estimate by fax or phone : 


nchor 
Graphics 


$10C0 LOva 
fie oot es 


§ 
$80 mea 
$125 O0ea 


2 ssic syst = $150 
bck ei) $125 ee 

ONow ListingO Poe Charles at 336-769-2888 

For mir Equamect vist 


$1500 00a 
§2000 30ea 7 


Marketing, Inc. 


ie sorczD ” 
se The Label Experts 
= 972-242-0439 FAX 972-242-0959 


We buy monitors! 


We take: VISA, MASTERCARD, AMEX 
E-mail: fir cls54@aol,com 

Quotes and estimates: 1-800-232-3101 
All other calls: (972)562-8327 


First Class Communications 
1002 Willie Street 
__ 4 McKinney TX 75069 


1-800-875-7852 


Lots of New Two Way Radios! 


| For immediate delivery 


... at the very best t prices!) 
KENWOOD YAESU Wrortex > ICOM 


er 


Prices Starting at $59! 


Programming hardware kits $89.00 
Icom repeater maker kits $79.00 

Portable, Base & Mobile Antennas: Decibel, Larsen, 

Maxrad, Hustier, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samiex 


Free Items in 20+ 
Radios Ordered! 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 


Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters. 


10° tower sections. Prices start at $33.00 


Duplexers Syscom, Decibel, Wacom, 
prices start at $129.00 


Lf" br C17 


EL PASO, TX 
1630 PAISANO DR 
(915) 533-5119 FAX 542-4701 
EL PASO, TX, 79901 U.S.A 
www.epcom.net epcom@whc, net 


MIAMI, FL. 

7262 NW, 54 St 

(305) BB9-1127 FAX 889-0652 
MIAMI, FL., 33166 U.S.A 
E-mail: epcom@bellsouth.net 


Ask for your 
free Catalog 
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USED EQUIPMENT 


BLOWOUT 


SAVE on Thousands of 
Used Items in Stock Now 


Portables, Mobiles, Repeaters, 
Base Stations, Tone Remotes, 
Power Supplies, Batteries, 
Service Monitors, Pagers, 
Accessories and More... 


49111 ‘Wihoont Drive » Fremont, CA 94538-7347 


1-800-292-1700 


or (510) 656-5600 ¢ Fax (510) 656-2114 
Visit us on the Web at: www.telepathcorp.com 
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WHY PAY MORE 


Air Comm: First in Quality - Price -— Selection - Satisfaction 


Portable Radio Accossories: Motorola 
MOT UNIT RAPID CHARGER FOR: SABER, HT 1000, HT750, HT600 MOTOROLA wot ge? ks 5” 
GP300 (N OS), PIOGHT90, SPSO, P50, VISAR, BMX P1 22 

MOT SABER 6-SLOT INSERT {01-05952Pa3) ......... NOS RECONDITI ON ED c” sf 

MOT HT600 SERIES SPEAKER MIC (NMNB15} .......0mnmurs vt? 150-174 MHz 

MOT SABER SPEAKER MIC [NMN6128C} 0c... MOS | 450-470 MHz 

MOT HT 1000 SERIES SPEAKER MIC (NMMN6193) ‘ 

MOT M7500 SPEAKER MIC (NMN6082)............. NOS “Ma ratrac % SW/4W 

STD SPEAKER MIC (CMP50} , ae NOS 2CH or 16CH 

MOT HT 1000 SURVEILLANCE MIC {BON6S58)........... (A2 H EAD) 

MOT GP200 EARPIECE (HMN9725) : . 

toreren sear ceut gevach NR $450 CALL OR FAX 
MOT SABER Ill HOUSING (NHN6418) .......... NOS. 

MOT ASTRO SABER HOUSING (NHNGS44) .__ NOS 1 50 MHz FOR PRICES 
MOTVARICUS FORT TOEXTLANTENNAADAPT NOS. 5 100W, 16Ch wi accessories 

MOT SVN ANTENNA KIT NOS 

MOT HT600 CARRY CASE W'SWIVEL (NTNS460) ...... NOS ; “DISCONTINUED 

MOT SABER CARRY CASE (NTN677SP2).. NOS w/accessories w/ factory warranty 

MOT MT500 OMNI CARRY CASE (NLN6BE6) NOS 

MOT MX CARRY HOLDER (NLN4120) NOS 


MOT VHF ANTENNA (NAD SERIES) conn... NOS KG R500” AN Motorola 
Mobil Radio Accegsorlos: iG P300” 
MOT MCS EXT'L SPEAKER 13W {HSN4028) .......... NOS. ... 

MOT MAXTRAC EXT'L SPEAKER (HSN9326) NOS. 

MOT MAXTRAG AMPL EXT. SPEAKER (HSN10008} ..... NOS... Wall Mount 465-495 MHz 
MOT SYNTOR-X SERIES SSM{TSI710) —.eeccscean NOB. couse 

MOT MAFIATRAC 99F CONTROL HEAD (HCN1089:99) .... Repeater 4W 16 CH 
CELLWIAVE MOBILE OUPLXR VHF (MOT HFDG483) .... NO.S. . w/ ac Power w/accessories 
CELLWAVE MOBILE DUPLXR UH (MOTTDN7407} .... N.O.S. ae cad 

CELLWAVE MOBILE DUPLXR UHF (MOT RFE4000} .......N.O.S. w/o Duplexer 

PID MOBILE DUPLEXER UHF WIBNC (633-6} . di CALL OR FAX 
SINCLAIRE MOBILE DUPLXR 800 MHZ (MAES) or radios 

MOT ANTENNA KIT VHF TRUNK LIP (HAD4911) NOS. FOR PRICE 
MAT ANT KIT UF 403-45OMHZ TRUNK LIP (RRASS@9) . N.O.S 

MOT ANTENNA KIT UHF UNITY (TAE6052)..........N.O.S $500 ‘DISCONTINUED 
MOT ANT KIT UHF 3 Sdb GAIN IP MOUNT _...... NOS 

MOT ANTENNA KIT SOOMHZ UNITY (HAF4002) NOS. wi factory warranty 
MOT ANTENNA KIT BOOMH2 GAIN (RRA4BBS) ....... NOLS. vaso. 


MOT VARIOUS TRUNK LIP MOUNT (01-B00554-SERIES) ... N.0.S * 
MOT LOW BAND SPRING BASE ANT MOUNT (TAB 100-) N.O.S, ow M AXO N ew 
MOT LOW BAND SPRING BASE ONLY neue. NOS yer & Ve 
EFJ MOBILE SPEAKER (250-0151-006) n-ne, NOS. or * 

EFJ AVENGER MOBILE SPEAKER (586-5030018) ....... NOS. oscsans 41 50 L r 

RACOTEK WIRELESS MODEM 800MHZ LTR (901~480) .. 

Base Station Accessories; 136-150 Mhz 

MOT TEST EQUIPMENT CARRY CASE/2400 (ATL41154) N.O.S 40w-16CH | 


Motorola 


“P200” 


30-36 MHz 
6W 6CH 


“MT1000” 


36-42 MHz 
6W 32CH 
w/ accessories 
CALL OR FAX 
FOR PRICES 


“DISCONTINUED 
wi factory warranty 


m< Pw 


MOF TEST EQUIPMENT CARAY CASEIR1NG3 (01-2020) . N.O.S. . 
MOT R1033 TEST SET WCABLES nie w/Accessories 
MOT DARCOM SC00-2 DATA RADIO SYSTEM (FIM2 | FP-2) 

MOT FLEXAR REPEATER UHF 15W PL.......... 

MOT MICOR 470-494MHZ 100W PA (TTE1634) N.S, 

MOT MICOM 196-150162-174MHZ 100 PA(TLO 1622541 . NOS. 

MOT MICOR 30:3696-42MHZ 100 ¥/ PA (TLB1412/13) .... NOS 

MOT MSFS000 METER PANEL (TLN2418) CLEARANCE ..W.OS. . 

MOT MSF5000 DIAGNOSTIC PANEL (TLN2419) CLEARANCE NOS... 

MOT G1¢0 DC REMOTE HANOSET WIENCODER (T1474) N.O.S ssn 

CELLWAVE DUAL ISOLATOR WiI00W HEAT SINK oc... 

MAXRAD 900MH2 30B BASE ANTENNA (MFB8963) N.OS. 


Q9=- i 


or ERICSSON / GE-MAXON PORTABLE RADIOS “2},,) MOTOROLA 


Oei-4 


A NEW OLD STOCK (N.O.S) “TS11” 
DP} movoaram MAXON SEE The “SP10” Replacement 
EQuiy NOTE DESCRIPTION UNIT PRICE (for all dealer resale) 
MGP160 (MHB3JP) SP2550XH #1,#3, 160-174MHz SW 10F $115 itor 83 
J | Kevioret1 (iaaciv) satazt #3 Remote Speaker Mic oyiiosisioysi2 | Watt VHF/UHF "PL" included 
MHC2BP SP5050HD #2  30-35MHz5W6F C/SQ $100 
] | Mucece SP5050HD #2  35-42MHz5W6F C/SQ $100 
1 MHNCS3R (349A9730P11) GA3535 --- 30-35, 36-42 MHz Antenna $10 VHF: $1 32 
I | notes: oe UHF: $146 
I | #1 Includes Radio, Ant, Belt Clip (wo Battery, Charger) 7 Sueskerdiie 
#2 Includes Radio, Batt, Belt Clip, Wall Charger FREE wi ee “MPG” Sold IWCE Special 
I | 43 Speaker Mic, works w/Maxon SL70/SP2550 Radios wi eac z 
I *Radios manufactured in 1996/97 for Enicsson/GE by Maxon on an OEM basis. tine Expires 
t They are sold as new, but without Factory Warranty. April 30, 2000 
CALL/FAX FOR OTHER RADIOS & ACCESSORIES! 
i 602-275-4505 © FAX:602-275-4555 ¢ email: sacohen@primenet.com 
j WE STOCK “PL”, PAGING REEDS AND CHANNEL ELEMENTS 
\ TWO-WAY RADIO SALES 4614 East McDowell Road 
. www.sales@air-comm.com Phoenix, AZ 85008 


<< 
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equipment for sale 


Audio Accessories for 2-Way Radios! 


Klein Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 
electronics Web: www.kleinelectronics.com 

a 

(800) 959-2899 x19 Call Now! 


K112- K500- K400- K9725- K 1 OOOHFM- 
"Comfortable" | "Top Seller" |"Best in Class"| "Easy to Use" | "Affordable" 


2 Piece Lapel Mic | Dual Muff Headset Dual Muff Heavy Duty Hands Free Mic 
for Safety Helemts Headset w/ Noise Remote Speaker Mic for IDEN Phones 
Cancelling Mic 


Circle (115) on Fast Fact Card 


FOR SALE H-P-8920-A 


‘sites withinterference? 
This | is the solution 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50. 
(6) H-P-8920-A OPTIONS 2/3/4/S............ eine 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10........... 


POF TMA- THEA, MEBPONEE CURVES 


7 


mee, PR85-7MA 
& fipleX ... COMMUNICATIONS INC. 
7331 NW 54th Street - Miami FL 33166 - USA * Ph (305) 884-8991 * Fax (305) 884-4041 
E-mail: fiplex @bellsouth.net » Web site: www.fiplex.com 


500KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 * FAX: +1 925-229-2035 


http://Awww.best.com/—rfimage 
E-MAIL: rfimage@best.com 


— | Me 
| poaeanen 
=m Se ee 
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* BOARDS «STRIPS * ACCESSORIES * ELEMENTS «REEDS: 


PCI — PEKAAR COMMUNICATION INC. 
specials of the month § Ss back, formerty of Gregory Electronics 
woton Ponable MT500 high band DSSS IO0 
GE Model TMX8415 800MHz eee eee 
Motorola Mirek T34JJA 40 wat UHF 270. range 4 freq. loss access 
Motorola Moco 70 high band mobiles 100 wat! wi access 
Motorola systems SO control neads 4 freq. and many other optons 
GE MLS mobdides high Sand, with mic & bracket 
GE MPA Portable 1 high band with antenna 4 battery 
pt bers Mittok TS4A 40 watt UHF 450- 470 range 4 freq loss access 
GE PHOENIX Mobile NSHH1W40T8—high band dual pnonty scan/grey caso with accessories 
GE PCS Portabie 470-490 range wibattery & antenna 
MOTOROLA Mitek 39-50 range 100W wiaccesso'ies 
GE Exec | 100 mobile 30-50 range wiacce: 
MOTOROLA Micar 42-50 range IOOW range wiaccossories 


Catalog Available...lf you can't find it, try us! Call (973) 772-0704 or fax (973} 340.1902 
*SG33u » SLN3INS TA ¢ S3INOSS3AD9V «+ SdIHLS » Ssaguvog + 


. 
. 
. 
+ 
. 
. 
. 


* TRADE « 
And « 


Tas + 


a | 
| 
wi 
” 
° 


* BUY 
eFdVul « 
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equipment for sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com 


(1-888-469-3832) 


www.mrtmag.com 
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aio C, Check out our Web specials! 
% www.radiocomm.com 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

*We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 

*We sell and install MX-COM boards. 


=e 800-726-9015 * 612-808-0069 
VALUE-ADDED Distributor of fax: 612-808-0087 


Communications Products. email: sales@radiocomm.com 
Circle (119) on Fast Fact Card 


Your Full Service, 


Complete Tower Site Access 


Made Simple by Hark 


Control multiple sites 
from a central location 


Proximity Card Technology 
Temporary Pin Codes 
Remote Buzz-in 

Detailed Activity Reports 


Control up to 16 doors per site 


Let Hark eliminate re-keying 


1-800-367-4275 www.harksystems.com 


2675 Lake Park Dr, N. Charleston, SC 29406 
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Vea. PURC 5000 Bases, S00 Miz CASJLSTIONA 
MICDR PURC Bases, 900 Mir, C75JZB1101A 
BUY SMARTNET Trunking Contioller, TS07BA 

ANDO SELL AMICOR Aptrs. 800 MHz. CSSACBS1¢caT 
USED TXRK 5 CHANNEL CONBINER 
‘ ra. GTX, 800 MHz. MITUGDBCBIAN 
MOTOROLA, . SPECTHA, 460 MHZ, D44KMAZJASBK 
GE AND MICOR Comm. Riptr, 460 M#lz, CBIRCES105A¥ 
MiCOR Bases. 460 MHz C64RCB1IO5AT 
ERICSSON ea. SYNTOA X 9000, 460MHz. T?4KEJ7JO4AK 
SYNTOR X 9000, 460 MHz, T34KEJZJOAAK 

Tea. SYNTOR, 460 MHz, T445RA3200 

GM 300, 480 MH, MEIGMC29C2A8 


I 
WE 


SESE 22 T1000. 460 NM. HESGCUTIONEN 
RADIO CO. MSA2000 Base. 155 MHz. C73KSB31068 
& SYNTOR, 185MHr, TB3SRAGDOOAK 
130 West MITREK, 155 MHz, T82JA3000 
VCCMOIAMMM tea PAC AT. 155 MM, HIZTTYS1IOA 
TOM Gham Zea SMSO, 155 Mitr, MA30GC20A2AA 
PITTA Wa ©c2. M120, 195 MHz, MOBGNICZORZAA 
whic dea. M100, 155 Miz, DQILAA/SASBK 
50622 3Oea. MARATRAC, 49 MHz, TEIXTATDAGAK 
TATE 25:2. WITREK. 43 Mz, 181.4M]000 
; UNE 
Wea. MICOA Bases. 37 Miz, C71A101406 
(319) Sea. MARATRAC. 37 MHz, TSIXTATTASK 
984-6115 eee a 
2ea. M216, 39 Miz, DSILAAST3BK 
FAX Wea. MITHEK, 35 MHz, 181JNA49000K 
(319) 2ea. MTtOG0, 33 MHZ, H41GCU7160 
ERR SeS DIE (0255 Motorola SYSTEMS 90 Siers 
WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) « 800-237-6519 

FAX 504-361-5526 
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3 - NEW 


Radio Cables Radia Programming Cables Ra 


19, 20& 21 


HT50 and the Raditis P100 Models. ......,.... 


equipment for sale 


HT600, MT800, MT 1000, P200, PS00, MTX800. MTX810, MTX820, MTX900. ‘(connection on ‘top of radio) .. 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, .....ccccsseceessseresceceeereereeens 
{ (RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SMSO. 


.. SABER and System SABER. 
. SPECTRA Low and Medium Power Units. 

. SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line 
Radius P 50 Plus. - 

FROG Fanaa sass iscstssitnceavemsaranis 
MCX1000. 


ae 


STX, STX Gemini, STX 821 trunked Son sea 


Cloning Cable for the Motorola’ HT600/MT1000. ... 


. GP300. GP350, and P110 Models. 


MSF5000 Digital Unit with 3 Digit Display in Controller Tray. 
H7T1000, MT2000. MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JEDI Series. . 


Visar Unit. 
. Cloning Cable for the Motorola’ “JEDI Series. 


... ASTRO SABER and SABER SI. scsi. 


Polaris industries 


Compare These Important Points, Before You Buy! 
* Same Day Shipping, When Ordered before 1pm EST. 


+ We Accept: American Express, Discover, MasterCard and Visa 
Letaibabeieetietlettldeed -Prolcssicnal Users Guide mith Detaled Photos included with All Radio Products 


www.polarisradio.com 


BUYING ERICSSON - GE EQUIPMENT 
FLAT RATE REPAIR 5-990 & S-950 
ASTRON Rs12A Black P.S. NEW 
MASTR Controllers .., 
RCN 1000 REMOTES . 
IDA Control shelf. new from... 
EDAC RANGR mobile. new boxed 
Delta/Rangr Station from _...... 
$990 128 ch head w/warranty ......... 
$950 128 ch head w/warranty 
$$50 Scan control head mint 
Phoenix-SX 16Ch VHF wiacc 
MLSHO40 /041 VHF MLS wiacc. - 
MLSL160/161 30-42 wiacc 
RANGR 1000 neve units, odd splits, check them out at 
our web site 
MVS 150-174 wracc -_. 
GE rapid desk charger with 
MPA/PCS/LPE/MRK insert 
KPC 300 Encsson VHF Port eg 
MPA/MPD Std. rate chargers .......... 
MP1 6 unit multi-charger 
Rangr 35-50 less acc. 60W a 
Rangr 30-42 less acc. 100W.......... aft 
Delta-S 450-470 less ace, 1O0W oo ccccrn 
Delta-SX 150-174 less acc 1O0W 
Delta-S 42-50 less ace. 110W 
Delta-S 42-50 less acc, 60/w 
Delta-S 29-36 bess acc. PIOW .esenes 
MASTR II 150-174 110w- 
MRK/MPA Spk/mic/ant less ant new 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road * Forest, VA 24551 
Tel: 804-525-0068 * Fax: 804-525-0078 
www.newlondontech.com 


Advertise in the 
MRT CLASSIFIEDS, 
or get eaten by the 

competition! 


+ Campare Polaris’ Features and Quality, Don't Accept imitations! 


Circle (121) on Fast Fact Card 


uy/ Sale Motorola 800 MHz 
Ms ed & conventional mobiles 
and portables 
Metro Communications LLC 


Knoxville, Tennessee 
(865) 546-0311 — Jim Hayes 


Bug & Sell 


Motorola, Uniden, E.F, Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www.delta-lwoway.comm 


1-800-466-5345 
Fax: 972-2518 


LABELS « LABELS « LABELS 


Qustom Made Labels for Pagers, Cal Phones & Two-Way Radics 
Distinctive Foils & Holographic Materials | 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


972-542-5345 
www.altag.com 


Compatible Motorola® 
Programmers 


PA-I Programming Adaptor...$139.95 
* Compatible with “RIB” unit. 
* Rugged sleel case. 
* Power LED 
PA-II Programming Adaptor...$159,95 
* Contains rechargeable NI-CAD Batteries: 
Perfect for field use and Portable, 
Laptop & Notebook Computers 
* Status LEOs: Power On and Charge. 
* Power Swiich 
* Power / Charger included 
* Runs for 8 continuous hours, 
from a full charge. 


PA-III Pocket Programmer...$189.95 


* Micro-Size for Convenient 
Portability and Field Use. 


* Uses Surface Mount ow 
*R — Works hdurs : 


pa-itt 


rownn 


POI peta 


oe 
coe 


1-800-752- 3571 


SPECIAL PRICES and in STOCK! 
Mobile Radios 

UHF 450-470 MHz VHF 150-174MHz 

Features: 

16ch operation All-Channel Scan 


25 or 40W TX Power 
All SM-120 radios include Plain mic, 
power cable, mounting bracket 
info @nsiradio.com 
www.nsiradio.com 
NSI Communications 
(7 Tel: (206) 870-0888 
men Fax: (206) 878-4212 


SA 12D vademarks of Motoents nc 


800-347-9375 
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rentalis 


Ten years of great 
service to youl 


ACCES 


Call for a quote. 
We'll make your next 
project affordable. 


pollen 


CH 


www.mosscom.com 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

¢ intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Circle (129) on Fast Fact Card 


trumking tower space 


= CHECK THE FACTS THEN 
hs at CALL THE BEST! 
E J j »-% a Chicago Tower Leasing Corp 
s bs — =f, Environmentally controlled 
‘ eee é ’ equipmont enclosures, back-up power, 
FF engineered sites. Secure 
ae Premiere sites in Metro Chicago Area-choice of 
oe en Federal State, Govi. & all Class A Systems 
Tri STAN STANN 
105 MURPHY LAKE ROAD 
POPULAR CTCSS/DCS Capability ; PARK RIDGE, IL 60068 (847)823-7713 
” fatale * Repeater Disable Function 
| ; for Co-channel Protection i a ae REL Se See 
| = * Easy interface and set-up with most repeaters 
rye * Interconnect Model Available 
/ ONFR LEER * Allows conventional and trunking users 
: aii to share channels 


Available Direct from the Manulacurer Ss «A TRIDEDT MRT Website 


MicRoO SYSTEMS 


—_ 


Buy Online az’ Two Trident Drive, Arden, North Carolina 28704 
www .tridentms.com (828) 684-7474 + (800) 798-7881 + Fax (828) 684-7874 


sales @tridentms.com ont) 1-8GC-847-O878 for Comite | 


aataaiiansl 


Circle (122) on Fast Fact Card 
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computer 


MEASURE SIGNAL CoveRAGE! 


e Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal Rte 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 


Circle (124) on Fast Fact Card 


paging 


LAST CALL FOR KEYNOTES! 


See us at 
Iwce 


booth #757 


(A) MOTOROLA , 


a > Motondta ONE POOLE 
Authorized Paging Distributor se 


wen vadernacks of Motori line. 


STOCK UP BEFORE THEY’RE GONE! 


Call now for special pricing on Motorola Keynotes! 
As a full line distributor, we carry the complete line of 


Motorola numeric and alphanumeric pagers, programming 


software, paging accessones, parts and on-site paging systems. 
With over 20 years of experience, we have what you need. 


CALL TODAY! 800-870-3686 


Your premict Motorola Paging Distributor 
committed to quality service at competitive prices! 


600 Knightsbridge Pkwy., Lincolnshire, IL 60069 
Fax 847-676-8744 » www.leavittcom.com 


Circle (126) on Fast Fact Card 
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software 


: 


To Your RF Coverage 
and Site Management 
Problems .. . 
On your own PC! 
For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 


SorrWRiGHT, LLC 

1010 So. Jouet St, Surre 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 + Fax: (303) 344-2811 
www.softwright.com 

email; sales@softwright.com 


Circle (125) on Fast Fact Card 


repair services 


Cardinal 
Electronics, Inc. 


‘SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 

NIST TRACEABLE NEW LOWER RATES 
_ ee ite: : - 
me = Visit our Website: cardinalelec.com <2) 
1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity Service on MicROPROCESSOR-BASED 


MosiLes, PortasLes AND Contro: Heaps. 
SuRFACE MouNT REPAIR. Most repains $70 pLus PARTS. 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 


2) Atlanta, GA 30340 


— Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


www.mrimag.com 


computer 


Management or Billing Problems? 


eDAIAGASE OF ALL UNiTs 
sSAIRTIME & FIXEO BILLING 
eTALKGROUP MANAGEMENT 
sHUMOREDS OF REPORTS 


Answers... 


Www. GENESISWORLD.CO 


mruvertise) 


cae 


MOTOROLA $492 S| 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around * Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


800°567°5636 
www.laker.net/arcom 


11110 W Oakland Park Blvd, Sute 275, Sunrise, FL 33351 


Advan ree Quality Two-Way 
COMMUNIC ATION 5 Communications Equipment 
e Prectrasien tae Sales & Service 
Specializing in: 
+ 2-Way Radio and Cellular Transmitter Amplifiers 


+ 2-Way Radio ond Cellular Tower Top Amplifiers 
+ EDACS Equipment 
~ Custom Project & Equipment Modifications 


78 Airpark Drive Phone/Fax (804) 237-8255 


Lynchburg, VA 24502-3757 Toll Free: F-800-488-7908 
www.advcommunicationsine.com 


Classified Advertising Works! 


www.mrtmag.com 


GENSZAl/NETVISTA 
eSmarrZOne AIRTIME 
ACCUMULATION 
esuRTiae FoR DOiSeatTow 
PRIVATE CONVERSATION, 
TELEPHONE 
eSce Activiry Ackoss 4 LAN 
eS¥STEM PrercemaNnce 


228 


Fan 1903) S6I 6 


vaice- 19031 56) -6673 


Your customers demand speed and precision 
and you should too. CRI's Service 
Management System «5 cesigned specifically 
to track all aspects critical to the successful 
management of your two-way repair [acility. 
Fast. Easy. Flexible. 

Call CRI today. 


205/987.1523 
email: 
info@crinc.com 


Circle (123) on Fast Fact Card 


repair services 


35.00 FLAT RATE 

Plus Parts & Shipping 
On the following models: 
XLH-250 RH-250 
RH-256 WH-2516 
WH-2510 RFH-252 
UC-102 UC-202 
TRH-202 REGENCY/WILSON 
“OTHER MODELS — $45/HR Plus Parts & Shipping 

MULTICOM=— __.. FasT TURNAROUND 
827 S. Broadway » FACTORY TRAINED 


tersaras6 + VISA-MASTERCARD-COD 


al 
gory 


600-880-7356 


Minitor II Pager 
Repair Just $32.50 
Price includes all 
Parts and Labor 
Day turn time 


/ Warranty 
Dealer Price 


800-822-2180 


1300 N FL Mango Rd #26 Ey} 
West Palm Beach, PL 3340¢ 
Water/Physical Damage and Ig, & ot 


Pe 
housing parts not included ; 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless radio 
communication sites: 


- Human Exposure to RF Emissions 

~ Intermodulation Interference Analysis 
- Transmitter Spurious Output Analysis 
- Transmitter Harmonic Output Analysis 
- Transmitter Noise Analysis 

~ Receiver Desense Analysis 

- IM Signal Level Analysis 

- Report Integration with Microsoft Word 
- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Interference/Exposure Analysis Services 


COMSITE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http://www. polaris.net/~douglas 


micropath corporation 


software and lerrain data for Communications enginesnng apphcations 


Radio Propagation Software 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 


303.526-5454 Sales 

303.233-4242 Support 

303.233-4026 Fax 
e-mail: sales@micropath.com 


Nothing we can't fix! 


Lenbrook is the largest repair center for all 
amplifiers made by: 

Milcom™ @ Uniden™ @ Powerwave™ 
Contact one of our offices to purchace parts or to 
have your amplifier repaired. 

West East 
1-888-263-5335 Centra! 1-888-750-2677 


1-800-263-4633 


www.lenbrook.com/pseries/ 


#Lenbrook 
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Page 
Company Number 
RCCBSS csxccsnicrivetiearsmiimacensaamainre 101 


Advanced Battery Systems, Inc. .... 44 
Advanced Charger Technology ...... 56 


Advanced Receiver Research ........ 85 
Advancetec Industries, Inc. ............ 15 
AEA, A Div. of Tempo Research .... 42 
ASCOCOMIM. «MCS: sscnuciccocestpnspecnsivneire 59 
Ai GOIN 52h oe secretes ae eesieormernctss 97 
Aiiciraw: Corps seniianedinrisycnacawiceie 24 
Anritsu Company ........-.::eccececseseeee 13 
Anritsu Company... 

PGR ON os nese snsonspsaneqcdasznnuvapexareutaracanes 93 
The Antenna Specialists Co. .......... 34 

a division of Allen Telecom 

Applied Power Corp. ..........-:cssseecees 60 
Astron Corp 

Barnett Electronics Inc. 0.0... 95 
Berkeley Varitronics .............06...00 11 
Canamex Communications Corp. ... 64 
CSOT OWES: MNGi saisicaccsscrsseressivavsscsses 63 


Champion Radio Products .. 
Charge Guard 
Charge Guard ...........-cescecenseeteesereeeee 79 


Giteh AMO ING) iisseccaeaiescwn 78 
David Clark C0,, ING. ....ccessccereeere 30 
CoMMSCOPE, ING. .....--s-.cercerrercecceacees §7 
Communications Specialists ............ BC 
COMMEL-EFICSSON ..csceeseeseseeetseeseeese 23 
Computer Resources Inc..... . 101 


Comtelco Industries Inc................... 94 
Control Signal Corp. ....cceeeceeeeeses 76 
CPI Communications Inc. .............- 68 
Crescend Technologies ........::.0 65 


Diversified Electronics 


DIUSRCOMUN COND 5, 65 ns eeectresnncpscnrecxonss 86 
DX Radio 


E.F. Johnson 
Electrocom Communications 
BP GOM ciesyosswatinnnieaisentne 
BML ssiissscae ostiaseapicababeaaeysazeans 
Fiplex Communications, Inc............ 98 
The Genesis Group 
KSSMTOR GORD eile decasarzicespescatoivestsvaey 65 
Globe: Slectnie vs picaiisccanecakatns 94 
PLETE TOWNS svccssiserssicnssasverspacpestacianas 99 
FABTV FRAG on ecsprasecsannsssovainzenravesdtonss 16 
Holzberg Communications, Inc. ...... 93 
ICOM AMOGayiisicisaissiieiseccessiaaass 35 
I-Gom Industry, INC. ........--ccscereeees 86 
sice A 
IDA GOCDORAU ONT sere ccecives oesoneenteynes 82 
Industry? GUC: assis secsssncuicsssiorereaes IBC 
FS USGH aiittesre servos anvicaivecaioananncags 39 
JE| Communications .... 80 


JFW Industries, Inc...... 
JPS Communications ................... 84 


Fast Fact Advertiser 
Number Hotline 
29 sii 514-735-2424 


BB xascvesse 800-634-8132 
AP. cssosen 770-582-0011 
TB isKeies 860-485-0310 
Teixstiasas 305-651-3211 
B34 spccasess 760-598-8900 
GO c-csse0 201-227-0066 
4 602-275-4505 
QU scsiarys 800-255-1479 
Tascrses 800-ANR-ITSU 
st Beene 800-ANR-ITSU 
TOD ceiver 800-323-375 
BE sassncere 440-349-8400 


Eee 360-438-2110 
Cy een 949-458-7277 
TD skscave 800-423-3858 
ae 732-548-3737 


OF aie 800-387-4237 
GG sscivis 972-416-9500 
GOs ceases 888-833-3104 
1 eee 800-458-3410 
2 ceuye 800-458-3410 


fy reper 305-621-0022 
LE: oor 508-751-5800 
AS iciczenvs 888-235-5732 
3 ....-.-... 800-854-0547 
he aeeere » 800-431-2345 
5K Sees 205-987-1523 


104 ....... 800-634-4622 
FO cossiiwes 800-521-2203 
62 .........800-869-9128 
GB csisvane 800-872-6233 
GS sssicis 404-361-4840 
22 siisinve 562-404-9998 
BB scciveres 480-488-9755 
RS anssazesy 800-467-6741 
AD cesscees 877-439-7234 
68 ........, 800-399-5994 
GB scares 541-345-0019 
BE escceecvis 800-621-2945 
iE acasiats 562-946-9493 
AV isstsces 915-533-5119 
TA caus 615-771-2560 
116 .......305-884-8991 
i. reer 903-561-6673 
9 snaps 800-258-3554 
TOD Sesvecs 281-933-0909 
TD csiecs 843-764-1560 
TA cinecuas 800-877-7979 
FO Akapnceas 973-389-9600 
77! eer 425-454-8155 


Se csicesia 703-707-9094 
BS: ss vensees 604-888-6304 
EES cevangaits 701-280-1122 
Ds ccksiaiens 816-300-0323 
“ig Een 619-458-1500 


PSiveccvseie 530-677-3210 
BD ciasizeiz 317-885-3247 
nore 919-790-1011 
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Page FastFact Advertiser 
Company Number Number Hotline 
Kenwood Communications .............. SF 2Sisnnu 800-950-5005 
ACIS ID ENE OIUGS wore nnrcncnprerayerecdazins OB AGS cs 760-631-2811 
Leavitt Communications, Inc. .......102 126....... 800-870-3686 
Link Communications .................0 62 406-587-4085 


Maxrad, Inc. ........... 
MCM Technology ......... _ 
Mechem Electronics ..................+ 94 


Modular Communication Systems .. 17 
Motorola Test Equipment ............. 8a-b 
Motorola Test Equipment .................. 9 
Narda/L3 Communications ............. 6-7 
New Hampshire Communications .... 95 
Norcomm Corps aissivectiscieneieen 74 
Novatel Wireless, INC. .........0..0..08 21 
Omnicron Electronics ............---00+ 62 
Otto Communications ...........---e000 83 


Paging & Wireless Service Center .... 67 
Penta Corporation ..........0..ccceseeseeee 

Pipo Communications 
Polaris INGUStFICS occ scenes 


Premier Communications ., cau te 
Primus Electronics Corp...............--.. 53 
ProComm tisesancicenecann nn 94 
PTI/Piezo Technology, Inc. ............. 87 


Quantum Radionics 


Radio Express, INC. .........-.c:cceeceee 95 


Radio Frequency Systems ........6. 41 
RCC Consultant .....c0:..ccccccccccssceseess 90 
RCW Distributing 

RF Imaging & Communications ...... 98 
RHETT U IC os pcaromntoreanisanehteieenee eee 51 
Sabre Communications ................... 16 
Samlex America, Inc. ..........:..0020-. 71 
Securicor Wireless ..............:ccceeee 19 


Sinclair Technologies Inc. ............... 40 


SOPWHIQHR wo sccccscscsescctsciesesees te 102 


SOMK tescscrensscsnnyseeainenascaaars w 76 
Southwest Windpower ................... 88 
Survey Technologies, Inc.............. 102 
TERK; Inevaccunisswesenamoniee 89 


Telepath .......... 
Telepoint Inc. ..... 


Telewave, Inc. ... : 

Thunders Eagle isisicascescisissstectetnssssine 68 
Times Microwave Systems ............. 53 
Transcrypt International ........ me 


Transtector Systems....... 


Trident Micro Systems «0.0... 20 
Trident Micro Systems ................. 101 
TX RX Systems Inc... eee 3 
Vega/Telex Signaling Products ...... 12 
VERTEX/YAESU USA uu... cece IFC 
VIE TER ss rienntieei ay tliat ce 99 
W & W Manufacturing .....................--. 5 
ORTON (Ei cosmsmyecriecnirccneaaturneins 49 


Z Technology 


800-323-9122 
205-655-8949 
540-891-0569 
818-764-1333 
.- 800-422-4210 
... 800-422-4210 
516-231-1700 
TB seasss 631-231-1700 
Ohi 800-874-8663 
1S iiaca 858-320-8800 
++-e+2+» 860-928-0377 
2Bs ices 847-428-7171 
oy Beereses 800-822-2180 
bs See 504-733-1700 
1014 is. 323-466-5444 
g 4) Ree 404-872-0722 


40 ees 714-257-0300 
AA ccsan 800-435-1636 
106 ....... 805-497-2397 
BO asian 407-298-2000 


VOD sistas 703-884-8548 
AG exes 301-948-4420 
109........ 703-631-1365 


So visieeavs 203-630-3311 
gt eu Leer 732-404-2400 
fi LS erent 612-808-0069 
TNFa 925-229-2034 
i Se 800-USA-1USA 


And ieisctevey 712-258-6690 
64 wee 604-525-3836 
WR cccsaxens 816-920-1128 
BBr avis, 800-25S-HURE 
AGF crsesis 716-223-4927 
SO aincsivee 800-288-2763 
FAB iceisis 303-344-5486 
BD sssascens 760-752-1011 
Bh acct 520-779-9463 
..- 503-848-8500 
BE 2isiivca 816-746-1098 
... 510-656-5600 
BO sesenuss 310-652-3666 
BA siecnen 800-331-3396 


63 .........888-877-8022 
94 cee 203-949-8400 
PO srsseassh 800-894-2609 
SD vasccsiees 208-762-6055 
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> proudly introduce TelecomClick!' 

re the most comprehensive source of telecommunications informa- 
tion on the web. A place to get smart about the ever-changing telecom 
industry, A destination for people with telecommunications on the 
brain. With TelecomClick, you get in-depth analysis and insight from the 
leading industry publications. And our nine channels dedicated to the 
global telecommunications market keep you abreast of the latest news 
and innovations. No matter what you're looking for in the telecommu- 
nications arena, you'll find it free of charge at TelecomClick. Go to 
www.telecomclick.com. Get connected, 


TelecomClick 


an IndustryClick community 
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$28.95 

Microminiature DIP Swilch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

66" x 1.08" x .21° 


TS-64 

Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz 
78" x 1.70" x .25" 


TS-64DS $57.9) 
DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 lones from 33.0 lo 254.1 Hz. 

1.25" x 2.0° x .30" 


ANI-1/$39.95 ANI-2/$299.95 
Aulomalic Number Identitication System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decader - 5.4" x 5.8" x 1.4" 


$69.95 
Automatic Morse Stalion Identifier. Meets all FCC 

ID Requirements. Fully field programmable 
with included keypad. 1.85" x 1.12" x 35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential! Decoder. Programmable unil 
provides switched outputs from Two-Tone paging calls. 
1.25" x 2.0" x .4” 


PE-2P $54.9 
Two-Tone Sequential Encoder. Sub-assembly mounts 

inside radio or other enclosure. Multiple call capability. 

1,25” x 2.0" x .4” 


FILTERS 
Call us for the lowest cost, 12.5kHz channel spacing, 
exact replacement, crystal and ceramic IF lilters for 
Parl 90 Refarming. 


DCS-23 
Digital Coded Squetch Encoder-Decoder. Programmable 
to all 106 DCS codes, 1.36" x 1.18" x 25" 


$129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. 
Great lor the Benchtop. 5.25” x 3.3" x 1.7" 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See our com plete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our . 

web site at . COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE ¢ ORANGE, CA 92865-4296 


Win Wi com-=specccm 
(714) 998-3021 © FAX (714) 974-3420 
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